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The Manhattan Elevated Ry. Co , of New York, has its 
third track practically completed for a distance of 5 
miles on the 6th and 9th, Ave. lines. The advantage 
already gained is that whereas the former running time 
from Harlem to South Ferry was 52 minutes, the new 
express trains reduce this to 25 minutes. 


The manufacturers of engineering and surveying in- 
struments of the United States held a meeting in New 
York on Jan. 4, and decided that they should hold a col- 
lective exhibit at the World's Columbian Fxposition. A 
committee was formed to carry out this project, of which 
Mr. Geo. N. Saegmullcr, of Washington, }). C., was 
elected Chairman, and Mr. A. C. Young, of Philadelphia, 
Secretary. Those firms intending to exhibit, and which 
were not represented at the meeting, including all mem. 
vers of kindred lines of business, are invited to make their 
applications for space to Mr. Saegmuller. 


A new railway bridge, leading into St. John, N. B., is 
being discussed by President Van Horne, of the Canadian 
Pacific and the City Council.-It would cost $500,000, and be 
paid for in equal parts by the railway company and the 
city. The present bridge is owned chiefly by Boston 
capitalists, and it is claimed that the tolls are oppressive. 





The North & South American Construction Co, which 
made contracts with the Chilian government in 1889 for 
the building of an extensive system of railways, has a 
claim of $5,750,000 against Chili. The company charges 
that it had delivered much material and had nearly 
3,000 men at work, when the road and all equipment was 
arbitrarily seized by order of President Balmaceda. It 
has not received any compensation, and is now push- 
ing itsclaim through Mr. Francis W. Egan, the 3on of 
Minister Patrick Egan. 


The two Vanderbilt lines, in 1866, said President Chaun- 
cey M. Depew at the dinner lately given to celebrate the 
25th anniversary of his entrance into the service of the 
New York Central system, hauled a little less than 800,- 
000 tons a distance of 79,609,000 miles. In 1891 the 16 roads 
now forming the system hauled 19,500,000 tons a distance 
of 3,105,000,000 miles. In 1866 the average passenger paid 
23% cts. per mile; in 1891 he paid 1.96 cts. In 1866 each ton 
of freight. hauled produced an average revenue of 4.6 cts. 
per ton-mile; in 1891 the ton-mile cost is reduced by com- 
petition and scientific development to less than 0 75 cts. 
In 1866, 125 locomotives, 251 passenger and 1,421 freight 
cars handied the business of the Vanderbilt lines in New 
York State; in 1891 the list shows 1,176 lccomotives, 1,232 
passenger and 42,578 freight cars. The fast cxpress train 
of 1866 made 34 miles per hour, that of 1891 averages, 51 
miles in the same time from the Atlantic to the lake. 


What is believed to be the largest contract for auto- 
matic block signals ever made by a railway company was 
ciosed on Jan. 27 between the Chicago & Northwestern 
Ry. Co. and the Hall Signal Co. The total extent of road 
covered by this contract is 874 miles of double track, 





neluding the Galena division from 40th St. to Turner. 
the Milwaukee division from Deering to Waukegan, and 
the Wisconsin division from Clybourne Junction to Bar 
rington. This covers practically the whole system from 
the Chicago yards out about 3) miles in each direction. 
The system adopted is one of the Hall Signal Company's 
automatic electric block systems, with wire circuit. 
Green will be used for the safety color. The track circuit 
system of the Hall Signal Company was favorably consid- 
ered; but asa considerable portion of the line has cinder 
ballast, which would have had to be replaced with ballast 
of less conductivity, it was decided to use the wire cir- 
cuit throughout. Tocover the 87% miles there will be 
required 201 block signals, 52 highway and crossing sig 
nals, and 187 switch connections. 

This contract was made as the result of a thorough in- 
vestigation undertaken about three weeks ago by Presi- 
dent Marvin Hughitt, General Manager J. M. Whitman 
and Principal Assistant Engineer E. C. Carter, of all the 
important block signal plants in operation in the vicinity 
of New York and Boston. The Hall Signal Co. informs 
us that the decision in favor of their system was made 
entirely without their solicitation, and that Presiden‘ 
Hughitt authorizes the statement that the Hall system 
has been adopted as the standard for the Chicago & 
Nurthwestern system. 


‘The most serious railway accident of the week, and one 
not of very great importance, was a rear collision on the 
New York & New England R. R., near Hancock, Conn., 
Feb. 1. At wrecking train returning from removing the 
wreck of some cars of a freight train which hed broken in 
two was stopped for some reason, but no flagman was 
sent back. A passenger train ran into the wrecking 
train, but nobody was seriously injured. 


A locomotive boiler explosion occurred Jan. 28 on the 
Philadelphia & Reading R. R., near St. Clair, Pa. The 
engine was slowly pushing a train of 86 empty coal cars 
up tothe head of the grade when the boiler exploded, 
wrecking the engine and killing six men. 


A burning vrestle derailed a train near Robeline, La., 
on the Texas & Pacific R. R., Jan. 30. The engine and all 
the cars were derailed, and the wreck was burned. Six 
persons were injured, 


A lamp in a mail car attached to an eastbound express 
train on the New York Central & Hudson River R. R., 
exploded while the train was running near Syracuse, 
N. Y., and set fire tothe car. The train was stopped, but 
the contents of the ear, coasisting mainly of newspapers, 
were entirely destroyed. 


A Genesee River dam, near Mt. Morris, N. Y., is being 
discussed asa means of providing a huge storage reser 
voir for feeding the Erie Canal. A stone dam 60 ft. high was 
advocated by the late State Engineer, John Bogart. Such 
adam would flood about 1,400 acres and store over 1,600 
million cubic feet of water. The dam would be buiit of 
stone in a rocky gorge. would be about 1.200 ft. long, and 
the estimated cost is $1,000,0u0. The State of New York 
has appropriated money for a careful survey of the 
ground. Pe gE a 


The Peary relief expedition, under the auspices of the 
Philadelphia Academy of Natural Sciences, will start for 
McCormick Bay, Greenland, early in the summer. Prof. 
Heilprin will be in charge. The expedition must start on 
the return by Aug. 25 at the latest, andif Lieut. Peary has 
not by that time finished his estimated trip of 1,300 miles to 
north latitude 85° and back, the relief party can only 
leave a year’s supply of provisions and a few men at the 
station. The original purpose of Lieut. Peary was to 
spend two winters at his camp, and either retreat to 
South Greenland in a boat in the second summer or beard 
a whaler at Cape York. 


Lock No. 7 on the Great Kanawha River, West Virginia, 
has been completed by the contractors, Smyth, Munford 
& Reynolds, who are now building stone dam No, 7, in 
addition to their dredging contracts on the Kanawha and 
its tributaries. The firm has been instructed by the U. 8. 
Engineer Corps to make a section of movable dam similar 
to those in use on the Kanawha River for the World's 
Columbian Exposition. This class of movable dam, as 
used at Davis Island, on the Ohio River improvement, 
was described and illustrated in Engineering News, May 
15, 1886, and Lock and Dam No. 6 of the Kanawha River 
improvement were described in our issue of Nov. 20, 1886. 


The electrical power plant for the World's Columbian 
Exposition is now being advertised for. Proposals for 
leasing the machinery and apparatus for generating elec- 
tricity for the operation of motors in the main buildings 
will be received until March 18 by Mr. D. H. Burnham, 
Chief of Construction. 


Some very cheap rock blasting of the kind was done 
last week by Mr. C. L, Kalmbach in the improvement of 
the Passaic River at Little Falls, N.J. The rock is trap 
and the section lifted was 30 ft. square and 15 ft. deep, 
cubing 500 yds. Ten slanting holes 18 ft, deep and three 
12 ft. holes, on the sides, were loaded with 100 lbs. of ex- 
plosive gelatine, costing $47, and 30 lps, of dynamite, cost- 
ing $6.60. When these charges were fired the entire 
mass was lifted about 20 ft. vertically, but no rock was 


cast further than 10 ft. from the area given. The two 
sides, in the solid rock adjoining the channel, were cracked 
back for about 15 ft. But taking only the original 500 cu 
yds., and dividing it into the cost of the explosives, we 
have the rock extracted at a cost of 10,\ cts. per cubic 
yard for explosives only. To have done the same work 
with dynamite alone, under the conditions given, would 
have cost about three times as much. Some further note, 
on the same work were given in our isssue of Jan. 9 
1892, 


A decapod *‘ pusher’ engine for helping trains up 
heavy grades has been built for the Burlington & Mis 
souri River R. R. by the Rogers Locomotive & Machine 
Works, of Paterson, N. J. The engine bas ten wheels, al! 
coupled, with a total weight of 150,300 lbs. available for 
adhesion, and the middle pair have blind tires. The fire 
box is of the Belpaire type, with radial stays, and lowa 
coal is used for fuel. The tender is of the ordinary pat 
tern, carried on two four wheel trucks. The engine is 
fitted with the Westinghouse tender and train brake and 
the American driving wheel brake. The leading dimensions 
and particulars of the engine are as follows 


Cylinders ‘ 22 8 ins 
Diam, of wheels . sit. dines, 
» PGachan ts * § 


Form of tirebox 


Pe ( Belpaire. 
Size of firebox 


. ft. O ins. 3 ft. 5 ins. 


Tubes, number ; ‘ 229 
o diameter. ; 26 ins 
length... 14 ft. 6 rns. 
Boiler pressure 160) Lbs. per sq. in. 
Grate agea xi he wens 37.5 aq. ft. 
Heating’surface, tubes ; 2,152.0 ’ 
es F tirebox. 1s0.0 
ee ’ total.... 2,352.0 
Wheel base Siaéinas 17 ft. 10 ins 
Weight in working order.. 120,300 Ibs 
Capacity of tender tank 3480 walla 


The Siamese Government has awarded the contract 
for the construction of the Bangkok and Korat line of the 
Siam State Railways to Mr. Murray Campbell, an English 
contractor, whose bid was lower than that of a German 
contractor. The railway was noted in our issues of July 4 
and Noy. 4, 1891. 


The height of buildings in Chicago is to be limited by 
the city authorities and a resolution to this effect has 
been adopted by the committee on buildings. The limit 
is 10 ft. and the height is further limited according to 
the width of the strc et upon which the building is to be 
erected, as follows: On streets 40 ft. wide or less, 100 ft. ie 
the limit; 40 to 8) ft. wide, 125 ft.; on streets more than 80 
ft. wide, LW ft. A proviso adopted from the report of the 
Illinois Institute of Architects was also added, that on 
streets less than 80 ft. wide additional stories may be 
afided up to the maximum height of 150 ft., if they are 
set far enough back from the building line, so that the 
same ratio between the width of the street and the dis 
tance between the buildings on either side of it may be 
preserved. The object of this is to permit the erection of 
higher buildings on the understanding that the supply of 
light and air on the street below should not be interfered 
with. Taking a street 40 ft. wide and a building 100 ft 
high as a standard, it was directed that such additional 
stories should be kept back of a line run from the build 
ing line on the opposite side of the street at ap angle of 
60°. 


The Lockport, N. Y., power canal, according to the 
latest survey and estimate, would cost $3,526.000, The 
power would be taken from the Niagara River at Tona 
wanda, and would provide 70,000 HP. at Lockport and 
42,000 HP. between Lockport and Lake Ontario. The city 
of Lockport offers at least $50,000 per annum in rentals to 
the company that will build the cana). 


Shaking grates are used on some of the locomotives of 
the Cape Government Railways, South Africa, to facilitate 
the combustion of av inferior native coal which contains 
nearly 30% of *‘ dross."" The arrangement is the invention 
of Mr. J. D. Tilney, one of the d‘vision locomot*ve super 
intendents. The grate bars are of cast iron with the top 
surface serrated, and the ends rest upon racks. The bars 
are placed 1% ins. apart, and the allernate bars are 1% 
ine. shorter than the others, and have a lug onthe under 
side. A long pin is passed through the lugs and through 
the ends of two rods, which pass through slots in the 
damper, and are connected to crank pins on a drum which 
can by means ofa lever be brought in contact with a 
friction drum on the front axle. A longitudinal motion of 
1% ins. is thereby imparted through the rods to half the 
gra‘e bars; and the dross which has settled on them, being 
cooled by the air from below, is broken up when the bars 
are putin motion, and falls through doors in the ashpan 
which can be opened and closed from the cab. The dross 
when set is friable, and not hard like ordinary clinker; 
and the grate is kept clean by putting the bars in motion 
occasionally for a few seconds at atime. The cleaning of 
the fire by hand while running is therefore avoided, 
which is a special advantage of this kind of fuel owing to 
the difficulty of removing the hard dross. Shaking grates 
used on locomotives in India were described in our issue 
of July 25, 1891. ae a 

The Metropolitan Railway, one of the London ‘ander- 
ground lines, carried 87,729,719 passengers in 1891, or an 
average of 240,355 passengers per day. 
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THE ALESSANDRO IRRIGATION DISTRICT, cement. Fig. 1is a view of the main canal, showing inches. It is constructed of 1%-in. redwood lum. 


CALIFORNIA. 

In Engineering News of Oct. 17, 1891, there was 
published a letter from Mr. Jas. T. Taylor, C. E., 
Engiaeer of the Alessandro irrigation district, giv- 
ing some facts regarding the district and its con- 
tract with the Bear Valley Irrigation Co. for a per- 
icanent water supply from the pipe line and canals 
of the company. Through the kindness of Mr 
Taylor we are enabled to present a description of the 
system for distributing water over the district and 


the flow of water through, and incidentally illus- 
trating the effect upon capacity of alined canal ; for 
if the cemented canal shows such a resistance to the 
water as is shown by the surface of the stream, it is 
evident that an unlined canal would impede the 
flow to a great extent. Fig. 2isasection of the 
canal and driveway. It shows the brick lining, ce- 
mented, and the cement bottom of the canal. The 
canal is provided With several waste gates, and has 
one branch main of 14-in. clay pipe, Jjeading to the 





FIG. 1. VIEW OF MAIN CANAL ; ALESSANDRO IRRIGATION DISTRICT. CAL. 


for delivering water to the Perris district. Some of 
the details of construction are also shown by illus- 
trations. It should be stated that the figures given 
are brought down to Sept. 21, 1891, since which date 
some additional work has doubtless been done. 

All the materials used in the construction of the 


Alessandro Orange Grove Tract. The total cost of 
the canal was $4,044. 

The distributing reservoir is located at the base of 
the hills at the upper end of Redlands Boulevard. 
It has a capacity of about 4,000,000 gallons, which can 


be materially increased at a minimum cost, and de- 





ber, tarred inside, and partially buried beneath the 
natural surface ofthe ground. Fig.4 shows the 
mode of construction very plainly. Fig.5 shows a 
view of one flume carried on a trestle, and Fig. 6 
shows an elevation and cross-section of the same. 
The total cost of this section of the flume was $2,523. 

At Hemlock Ave.alarge sandbox with safery 
waste is located, from which the main Cottonwood 
Ave. line takes its head at an elevation of 1,789 ft. 
above sea level. 

The main flume from Redlands Boulevard east on 
Ironwood Ave. is 0.644 miles in length, with an ad- 
ditional 0.522 miles of vitrified pipe laid diagonally 
southeast to Theodore St., making the tota) 
length of the main 1.167 miles. The flume is con. 
structed of the same material and in the same man- 
ner as the main on Redlands Boulevard, and has a 
capacity of 200 miners’ inches until it reaches Line 
No. 11, where a 10-in. clay pipe line, reducing to 8 
ins. and 6 ins., extends to Theodore St., supplying 
Lines Nos, 8, 9 and 10; boxes with weirs for careful 
measurement are placed at the head of each lateral 
line. The total cost of this section of the main 
flume was $2,927, including all materials and labor. 

The main steel pipe line from Grevillia Ave. and 
Redlands Boulevard is 3.66. miles in length, with a 
capacity of 300 miners’inches distributed on the 
way, supplying water to several lateral pipe lines. 
Its dimensions are as follows: 


Se IO wick sp atRasbeese coaee cwasscare liins. in diameter. 
SEC. aucivas' ens ba wu neuetahenae bee tis 12% “ = 

= ue ShNSH :ONLEESRAE ADC Aeeenbae hon Se = _ 
EP eiase ss <u caskeacn Seecoe eee “ 
3.666 miles. 


This entire line is provided with the necessary fit- 
ings, blow-off, gates, etc., and at the head of each 
lateral pipe line there is a 4-in. pressure gate, with 
sand box, measuring weir and outlet combined, all 
under lock and key. A slight detour is made at 
one point toavoid a beavy cutting of rock. The 
total cost of this line was $18,243. 





FIG. 4. DETAILS OF REDLANDS BOULEVARD FLUME. 


works were the best that could be obtained, and 
were subjected toa rigid examination and inspec- 
tion. The entire system was tested by the daily dis- 
tribution of 400 miners’ inches of water for irrigation 
purposes during the last irrigatingseasou, with very 
satisfactory results. The capacities of the different 
parts of the works are given in miners’ inches under 
a mean head of 4 ins. Fifty of these inches are equiv’ 
alent to 1 cu, ft. per second. 

The main canal skirts along the base of the hills 
from the south end of tunnel No. 1, the point of con- 
necting with the main Bear Valley system, to a dis- 
tributing reservoir, a distance of 0.52 miles. The pres. 
ent capacity of this canal is 1,500 miners’ inches, which 
can be increased to 8,000 miners’ inches by a small 
expense in adding to the lining of the canal, as it is 
constructed of brickwork, finished with Portland 


FIG, 6. 


livers water for irrigating and domestic purpcses at 
an elevation of 1,970 ft. above sea level. The water 
flows over a weir for accurate measurement. From 
a weir at the reservoir water is conducted -by a 
branch flume 513 ft. in length to the main flume of 
Redlands Boulevard, described below. The total 
cost of the branch flume was $1,647. 

Fig. 3 is a section through the reservoir embank- 
ment at the gate, outlet pipe and weir, and explains 
itself. 

The main flume from the south end of the canal 
conducts the waterashort distance to a sand box 
provided with a weir for measurement, also a waste 
flume leading to the reservoir; thence from the 
main sand box south to Hemlock Ave. The flume 
is located on the east side of the Boulevard, and is 
1.105 miles in length, having a capacity of 600 miners’ 


DETAILS OF FLUME ON TRESTLE, GREVILLIa AVE, LINE. 


The main vitrified pipe line takes its head near 
the intersection of Redlands Boulevard with Hem- 
lock Ave., and is laid with 24, 22 and 20-in. pipe, in 
about equal proportions. This line is located on a 
continuous grade of 15.84 ft. per mile, having a 
capacity of 650 miners’ inches, and reducing to 400 
ins. at the lowerend. This line crosses some very 
rough and broken country, necessitating some 
heavy cutting and filling, and one tunnel 136 ft. in 
length ; also about 1,000 ft. of flaming. The entire 
excavation and refil!ing was done by contract. This 
main line is to supply water to a section of the 
Alessandro District, and also to deliver water to the 
Perris District. Its total cost was $40,994. 

The main steel pipe line takes its head at Judson 
St. and Ironwood Ave. at an elevation of 1,723 ft. 
and is 2.54 miles long. It delivers water to the 
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Perris District pipe line under a head of 110 ft., 
enabling the district to deliver with a 14-in pipe, 50 
ins. tothe town of Alessandro and 100 ins, to the 
head of their main wood pipe line. This main steel 
pipe line is 18 ins. in diameter, of No. 14 Birming- 


ham wire gage steel, and will be extended when . 


necessary to Block 315, Alessandro Tract, the future 
point of delivery to the Perris District, when the 
12-in. steel pipe line will revert to the Bear Valley 
Irrigation Co. and will be used asa main for a press- 
ure system for the town of Alessandro. The total 
cost of the 18-in. steel main was $18,359. i 

The branch main from the canal to the Alessandro 
Orange Grove & Fruit Co.'s tract, as shown in Fig. 
7, ends at the receiving box. It is laid on a con- 
tinuous grade of 2.533%, and has a capacity of 300 
miners’ inches, of which 175 ins. is required by the 
Orange Grove on a basis of 1 in. to 4 acres. This 
branch is all of vitrified pipe, 14 ins. for 0.43 miles, and 
12 ins. for 1 mile, laid at a total cost of $5,715. 

The general contour of the Alessandro tract has 
two prominent slopes. On the lesser one to the east 
and west are located the steel pipe lines under pres- 
sure, while on the steeper slope to the south is located 
the lateral system, delivering water under gravity 
alone, tothe highest corner of each 10-acre lot. 

The tract as surveyed is divided into 10-acre lots 
by lines running north and south, east and west. 
Along the north and south lines are the lateral 
pipes, leading to the highest corner of each 10-acre 
lot. 

On Sept. 21, 1891, the ditches were all excavated, 
and the pipe was being laid as fast as the Los An- 
geles Sewer Pipe Association could supply the same. 
At that date 40 miles of pipe had been laid, divided 
by size into 6, 8 and 10 in. cement pipe, and 6, 7, 8, 9, 
10 and 12-in. vitrified pipe. The total cost of the 
pipe lines completed to the above date, including 
the engineering, was $76,252, and the total number 
of acres actually watered by them was 4,200 acres, 
making a net cost per acre of $18.15 for the lateral 
system. : 

The specially designed outlets for this system are 
considered an advance on the old brick wells in 
general use, They are made of salt-glazed. vitrified 
pipe, and are in two parts. Before firing, a joint of 
l4-in. pipe has two side outlets placed near the 
spigot end of the 6 and 8-in. pipe, thus making a 
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pleted at a cost of $6,200. A 6-in. lateral extends 
from east to west from the 8-in. main. It is pro- 
posed as needed to extend 4-in. laterals through all 
the streets crossing the 8\-in. main, and to finally 
connect the laterals by a smaller pipe for the pur- 
pose of circulation. 

This system takes its head for pressure at the 
same point as the Cottonwood Ave. line. At the in- 
tersection of Redlands Boulevard with Alessandro 
Boulevard there is a head of 200 ft., or 81 Ibs. 
pressure. 

The Alessandro Orange Grove Co.'s tract, contain- 
ing 700 acres, has a separate system for distribution. 
Receiving its total supply at the highest point on 
the north line of the tract, from which it is dis- 
tributed over the tract by means of a large cemented 
stone ditch running north and south, shown by 
Fig. 7, and lateral brick flumes running east and 
west, and connected with the main ditch by diagonal 
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taining from 7 to 12°, of manganese, as made by Mr 
R. A. Hadfield, of Sheffield England. This metal has 
great hardness and tensile strength combined with 
astonishing toughness and ductility. It has an elec 
tric resistance 30 times that of copper and 8 times 
that of ordinary steel and iron, and greatly recom 
mends itself for use in resistance coils in electri 
work. 
and promises well for bridge pins, pins for elevator 
buckets, armor plate and various tools. 
Manganese-bronze, as made in this country by 
Messrs. Cramp & Sons, of Philadelphia, is chiefly 
used for the screw propellers of steamships. Cowles 
“silver bronze” isan alloy of manganese, copper, 
zine, silicon and aluminum, and 
put on the market by the Cowles Electric Smetting 
& Aluminum Co., of Lockport, N. Y. It is 
claimed to be preferable to German silver for cheap 


It is successfully employed for car wheels 


has recently been 


ness and high electric resistance. Manganese is 





lines of vitrified pipe. The system is very com- 
plete, and was constructed at a cost of about 
$12,000. 

The total cost of the whole irrigation system as 
far as completed is $180,678, to which should be 
added 5” for engineering and superintending. 


MANGANESE. 
In the last issue of the Troy ‘“ Polytechnic,” Mr. 


Eduardo J. Chibas gives in a concise and interesting 
form the latest information concerning this useful 





FIG. 7—RECEIVING BOX AND HEAD OF CANAL, ALESSANDRO ORANGE GROVE AND FRUIT CO. 


cross of 14-ins. straight way, with 6 and 8in. side 
outlets; the other part oi the outlet is a plain joint 
of 14-in. pipe, with a rectangular notch cut out of 
its bell end for the insertion of a cast-iron measur- 
ing weir. These two pieces make a delivering hy- 
drant. When the pipe is laid, the cross described is 
inserted in the pipe line 4 ft. below the lot corner; 
an 8-in. cast-iron gate is cemented to the outlet end; 
a concrete bottom is placed in the well; the joint 
containing the weir is faced in the direction it is to 
deliver water and cemented to the cross, thus mak- 
ing a neat, compact and simple delivery hydrant at 
a minimum cost. 

Tke outlets are a size larger than the inlet pipes: 
this is to equalize the loss of head due to passing 
through the well. ‘The weir is adjustable, enabling 
the irrigator to receive the water directly into his 
flume without waste. 

The Moreno town site system at present consists 
of 1.49 miles of 8'¢-in. No. 14 sheet steel pipe, com- 





mineral, and from his article we make the following 
abstract : 

Good manganese ore should contain a high per- 
centage of metallic manganese, not more than 12% 
of silica and under 0.2% of phosphorus. The most 
abundant and useful ores are in the form of oxides, 
as pyrolusite, psilomalane, braunite and manganite. 
About 90% of the production is used in the manu- 
tacture of alloys of iron and manganese, and when 
the latter is under 207 the alloy is known as spieyel- 
eisen, and when above 20% as ferromanganese. 
These alloys are in turn used in the iron and steel 
indistry as purifying and strengthening agents. 

The production of spiegel and ferromanganese in 
the United States in 1890 amounted to 149,000 tons, 
and 101,000 tons more were imported, making 250,000 
tons consumed for steel making purposes in that 
year. The present market value of a ton of ore 
averaging 50% of metallic manganese is about $15. 

Among the newer alloys is manganese-steel con- 
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also used in glass-making, as an element in the Le 
clanche batteries, in the manufacture of bleaching 
powder, bromine, etc. 

The world’s production of manganese ores contain 
ing over 44”. of metallic manganese was 153.9% long 
tons in 1888, according to Jos. D. Weeks’ ** Minera! 
Resources of the United States.” The Caucasus 
furnished 48,653 tons; the United States, 29,194 tons: 
Chili, 24,746 tons, and Great Britain, 13,054 tons, 
The remaining supply comes from all parts of the 
world in smaller quantities. Cuba furnished 1,581 
tons from the Province of Santiago de Cuba, show 
ing an average inalysis of 47 to 53°. metallic man 
ganese, 4 to 9% of silica, and 0.03 to 0.10% of phos- 
phorus. The mining of the Cuban ore is easy, and 
the average cost of a ton of ore placed in Philadelphia 
is $14, including $4 for freight, unloading, insurance 
and commission. The mining labor and all expenses 
are $1.50 per ton; carrying on mules in 100-lb. bags, 
12 miles, $6.50, including bagging ($1.50. The hand. 
ling of the ore at the railway station and at Santiago 
de Cuba and freight costs $2 per ton more. This $14 
is in Cuban curren-y, and would be equivalent to 
$12.60 in U.S. currency. Other Cuban mines situated 
nearer to railways take out the ore at from $3 to $4 
per ton. 

The Caucasian ores can be cheaply mined, and be 
tween 1880-90 about 300,000 tons of ore have been 
taken out. The mineral contains from 53 to 55% cf 
metallic manganese, 2 to 7°. of silica and from 0.16 to 
0.2% of phosphorus. But it has to be carried 26 miles 
on the backs of mules to a station on the Trans- 
Caspian Ry. and thence to Poti, on the Black Sea. 
The cost of transportation from the mines to Poti 
is $10.35 per ton. The Chilian ores are mined 
cheaply, but transportation makes them cost from 
$5 to $7.50 per ton at the seacoast. Manganese is 
found in the United States chiefly in Virginia, Ark 
ansas and Georgia. Inthe Cromora mine, in Virginia, 
the only one of commercial importance, the ore oc 
curs in a stiff clay bed 250 ft. deep. About 200 tons 
daily are taken out, furnishing when washed about 
40 tons of ore analyzing from 45 to 50% metallic man 
ganese, 7 to 12% of silica and from 0.08 to 0.1% of 
phosphorus. This mine has produced about 135,000 
tons of ore, but now seems to be very nearly ex- 
hausted. The Canadian provinces of Nova Scotia 
and New Brunswick produce a high-class of man- 
ganese ore. It sells for $100 per ton, and is used in 
giass-making and for electric and chemical purposes. 
It analyses about 61%, of metallic manganese (967,per- 
oxide), but the supply is very limited and costly to 
extract from the poorer class of ore. 
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THE OGDEN AVENUE VIADUCT, CHICAGO. 
{With Inset.] 

The viaduct which we illustrate in our inset sheet 
this week is an interesting example of work in the 
design and construction of skew spans. It carries 
Ogden Ave. across the tracks of the Chicago & 
Northwestern, Chicago & Northern Pacific, Pitts- 
burg, Cincinnati & St. Louis, and Union Stockyards 
railways near the point where the avenue intersects 
14th St., about four miles from the lake front. The 
approaches consist of earth fills between masonry 
retaining walls, and the viaduct is a three-span 
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truss bridge about 450 ft. long, resting on masonry 
piers and abutments. The location of the p‘ers and 
abutments at various angles to the direction of the 
viaduct was made necessary by the position of the 
railway tracks. The angle of skew of the piers and 
abutments varies from 79° 14’ to 47° 48, andas seen 
by the plan view, Fig. 1, only one pier stands par- 
allel to an abutment. 

As a result of the skew of the piers and their fixed 
position, only two trusses could be made of uniform 
length. The spans vary from 122.46 ft. to 188.68 ft. 
“he viaduct is 120 ft. wide over all and_-is carried by 
four lines of trusses. The middle roadway is 44 ft. 


3 


wide, the side roadways are each 30 ft. wide, and 
the sidewalks outside the outer trusses are each 8 
ft. wide, measuring in each case from truss centers. 
In laying out the trusses over these variously skewed 
piers, a uniform panel length of 16 ft. was adopted 
(the trusses are 25 ft. deep), and the end panels were 


‘ made longer or shorter as necessary to bring the 


panel points of all four lines of trusses opposite each 
other, and thus facilitate the construction of the 
floor system. The end posts at the abutments are 
all vertical. Fig. 2 shows the outline of all the 
trusses, and it will be seen that some very short 


Fig. 3 shows the lower lateral bracing, with the 
floor beams, and makes clear the reason for the 
short panel lengths at the ends of the lower chord 
in Fig 2. At the west end of the structure, the sec. 
ond and third floor beams from the end came so 
nearly opposite the bridge seats of the south pair of 
trusses (see Fig. 3) that their south ends could not 
be supported either from the trusses or directly by 
the abutment. Special arrangements were there- 
fore necessary for each of these beams. The end of 
one of them was supported on a column resting on a 
shelf, built in the abutment about midway between 
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PLAN OF FLOOR BEAMS AND LOWER LATERAL BRACING. 


panels (3 ft. 5 ins. in two cases) had to be used in the 
lower chord at the end of the trusses to support the 
floor beams. The upper chord presented less diffi- 
culty, as the panel points of one pair of trusses could 
be arranged without reference to the other pair. It 
will be noticed that all the trusses are elevated 
about 3 ft. above the tops of piers and abutments. 
This was necessary on account of the floor beams, 
which, being continuous across the four trusses, 
had to cross the tops of the piers.in several cases 
and be supported there. The end shoes of the 
trusses, therefore, were set set on pedestals to raise 
them to the proper height. 


top and bottom. The other beam, the third from 
the portal, was riveted at the end toa beam about 
6 ft. long, running square across the top of the pier. 
The end of this short beam at the rear face of the 
abutment was anchored down by two rods of 1'< 
ins. diameter, attached to a piate built into the ma- 
sonry about 6 ft. below the top of the abutment. 
The tension members of the lower lateral trusses, 
shown in Fig. 3, are round rods, varying from Lin. to 
1}} ins. in diameter. The struts for the upper lateral 
truss are of uniform construction, being made up of 
two angles 334 ins. x 5ins. x 13.5 lbs. on top, and 
two angles 3ins. x 3 ins. x 6.3 lbs. on the bottom, 
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latticed with strips 2 x 5, ins. The portals are built 
of angles and plates for the top and bottgm chords, 
with a web of 3 x din. angles. The details are 
shown in Fig. 7. All top and bottom lateral rods, 
and all main ties and counters which are close to- 
gether at the point of crossing, are clamped between 
two straps 1'¢ in. x Y%in., through which a U-bolt 
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of 44 in, diameter iron is passed. Fig. 8 shows the 
mode of connecting the upper lateral truss to the 

main trusses. 

The portals at the end of the structure are of or 
nate design, and extend across the central roadway 
as well as between the two pairs of trussex. 

One of the most interesting points in the design of 
the structure is the construction of the floor beams. 


The structure being 120 ft. wide over all, making 
and erecting the floor beams in one length would 
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Fig. 7. Details of Intermediate Portal and Sway Struts 
have been a difficult undertaking, especially as it 
was desired to obstruct the tracks below as little as 
possible. All the full length floor beams were there- 
fore divided into three sections, as shown by Fig. 9. 
The two end sections, which are duplicates of each 
other, project 8 ft. beyond the trusses on each side- 
The outer projection supports the sidewalk, and the 
inner one carries the middle section of the beam by 
a pin connection. To allow for contraction and ex- 
pansion, the pin hole in the plates of the end section 
is a slot ‘< in. longer horizontally than the pin diam. 
eter. 

The stringers for the roadways are 12-in. beams 
made up of a 12 « %-in. web plate and four angles, 
3xins., weighing 7 lbs. per ft., riveted with %-in. 
timbers, and are placed on top of the floor beams 
rivets. On the side roadways they are spaced 3 ft. 
64 ins. apart, and on the central roadway they are 
5 ft. apart. The sidewalk stringers are 8 ins. deep, 
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capped by 6 = 6 in, pine instead of between them. 
The sidewalks slope toward the inside, the inclina 
tion being secured by placing the stringers on cast 
iron stools, bolted to the floor beam. The sidewalk 
floor consists of 2-in, pine, surfaced, and covered 
with two layers of starred felt. On this is laid the 


wearing floor of 1's-in. Georgia pine, matched and 
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FIG. 4. PLAN OF UPPER LATERAL BRACING 


dressed. The floor of the roadways consists of in. 
pine timbers, laid with tight jointsand covered with 
two layers of roofing felt. On this is laid 6-in. cedar 
block paving. 

As already stated, the end shoes of the trusses 
are mounted on pedestals, bringing the pin center 
about 42 ins. above the masonry. Fig. 10 shows the 
pedestal for the west end of truss No. 2. The 
vertical plates which carry the load are 2 ft. 1 in. 
high for pedestals under rolling ends and 2 ft. high 
for pedestals under fixed ends. The connecting 
angles are generally 6 ~ 6 x '¢ in. All shoes and 
plates have-top plates Lin. thick, stiffened by two 
‘s-in. plates in the center, riveted to the top plates 
by 3!¢ « 5 = '¢ in. connecting angles. All anchor- 
age bolts in the masonry are cemented with neat 
Portland cement, The masonry plate is bedded on 
a layer of sheet lead ‘< in. thick, coveringthe whole 
bearing surface. 

Fig. 11 shows the details of construction of truss 
No. ll. The of similar design. 
Fig. 12 illustrates the drainage grates, which are 
placed in the roadways at frequent intervals. The 
design of these grates bas since been changed, the 
grating being made the 
lengthened to 2 ft. 

The specifications provide for loads on the struc 
ture as follows: Weight per square foot of side 
roadways, 65 Ibs.; of boulevard, 63 lbs. Weight per 
lineal foot of outside trusses and lateral systems 
(floor beams not included), 670 lIbs.; inside trusses 
and lateral systems (floor beams not included), 1,340 
lbs. Live load per square foot for boulevard and 
sidewalks, 80 Ibs.: for side road ways, 100 Ibs. 

The permissible working strains are as follows: 
Tensile strains per square inch on chord bars and 
main diagonals, 13,200 lbs.: on counters and floor 
beam hangers, 8,000 lbs.: on flanges of floor beams 
and stringers, 11,800 lbs. Compressive strain per 
square inch in posts, 8,000 Ibs.: in chords, 10,000 Ibs. 

The whole structure is built of steel, of three dif 
ferent grades. That in the trusses was specified to 
contain not more than 0.085". of phosphorus in the 
tinished product, and to have an ultimate tensile 
strength of between 62,000 and 70,000 Ibs. per sq. in. 
That in the girders and floor system was required to 
contain not over 0.07% of phosphorus, and to have an 
ultimate strength of 56,000 to 62,000 lbs. per sq. in. 
Steel for rivets had a phosphorus limit the same as 
the preceding and the limits of tensile strength were 
34,000 Ibs. and 60,000 Ibs. 

The approaches to the viaduct are earth embank- 
ments supported by the abutments and by retaining 

walls at the sides. The retaining walls are tirst clas« 
coursed limestone rubble, well bonded and laid flush 
in soft mortar composed of one part of cement to 
two of sand. The abutments and piers are of second. 
class cut limestone with bridge seats of granite and 
coping between the bridge seats of buff Bedford 
limestone. The filling of the approaches is of earth, 
free from vegetable matter, puddled and rolled with 
a 10-ton roller as fast as it was put in. The ap- 
proaches are paved with cedar blocks. 

The total material in the approaches is approxi~ 
mately as follows: 34 cu. yds. granite bridge seats, 


other trusses are 


removable, and pipe 





é6cu, yds. buff Bedford coping, 9,400 yds. rubbk 
masonry in retaining walls, S80 cu. yds. 
sonry in footings of abutments, 863 cu. yds. in 
bodies of abutments, 518 cu. yds. in footings of piers, 
658 cu. yds. in bodies of piers, 62,625 cu. yds. of earth 
filling. The total of the masonry and ap 
proaches was $135,000, besides $15,000 to $20 000 for 
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paving. The contractor was Mr. Jas. Kincaid, of Chi 


cago. 
The contract price for the superstructure was 
$118,220. It was built by the American Bridge Co. 


of which Mr. Paul K. Richter is President and Chief 
Engineer. The plans and specifications for the work 
were drawn under the direction of Mr. L. H. C'arke 
City Engineer of Chicago, Mr. W. M. Hughes 
Engineer of Bridges for the city, had general charge 
of the erection of the superstructure. The 
the viaduct is borne jointly by the city of Chicago, 
the West Chicago Park Department and the differ 
ent railway companies whose tracks are crossed by 
it. The erection of the superstructure will be com 
pleted during the present month. 


cost. of 


LEGAL DECISIONS OF INTEREST TO 
ENGINEERS. 
Height of Trestle Over Cars. 

A railway which passed under a trestle ordinarily used 
cars which came to within 5 ft. 74% ins. of the beams of the 
trestle. A brakeman who was 5 ft. Sins. in height was i: 
the habit of passing under the trestle on top of the cars 
ard cleared the beams by stepping to one side of the car 
which was lower than the center. A higher car was in 
use on one occasion and he was injured by striking the 
trestle. The fact that he knew he could just clear the 
trestle on a car of ordinary height should have been 
sufficient notice to him that he could not on a high car 
and he is entitled to no damages from the company.—(Rock 
v. Retsotf Min. Co , Supr. Ct. N. Y., 16 N. Y. Supp 872.) 


Guaranty of Water- Works Contract. 


Three corporations made a tripartite contract whereby 
the first plaintiff iron company was to furnish the second 
a construction company, with water pipes and castings to 
build water-works for the third defendant water-work« 
company. The contract stipulated that the construction 
company was to pay plaintiff iron company a certain per 
cent. weekly, and the balance monthly, for all pipes and 
castings delivered during the previous month, “all pay 
ments to be made upon drafts drawn at three days’ sight 


by the said iron company upon the said construc 
tion company.” It also stipulated “that the said 
water-works company shall, and does hereby 
guaranty the faithful performance by the said con 


truction company of all the obli-ations here 
in set forth, and all of the provisions of this agreement, 
and to this end will and hereby agrees to deposit, as 
security for the full performance of said obligations, the 
sam of $10,000, the same to be applied to the pay 

ment to the said iron company of any such sum as the 
said construction oragany may fail to pay in the manner 
herein set forth."' The construction company failed to 
pay a balance of $5,429, and the iron company sued the 
water works company on its guaranty. Vefendant was 
liable for the whele of the unpaid balance, and its liability 
was not restricted to payment of drafts that the construc 
tion company failed to pay.—(Shickle, H. & H. Iron Co. v 

Council Bluffs City W. W. Co., Supr. Ct. Ia., 49 N. W 
Rep., 987.) 


Construction of Paving Block Contract. 


Plaintiff and defendants, being competitive bidders for 
a contract for paving a street with granite blocks, agreed 
that if one obtained the contract the other should far 
nish him half the blocks at a specified price. No time for 
delivery was specified, but work was required to be begun 
by April 15 and finishe4 by Aug. 15. Defendants obtained 
the contract, and on May 7 plaintiff began shipping them 
blocks. On Wednesday, the 8th, defendants telegraphs d, 
* Must have all your blocks this week; ship none 
after Saturday.” In the absence of any necessity known 
to plaintiff that the blocks should then be had, could 
recover for blocks shipped within a reasonable time there- 
after. The contract with the city specified the kind of 
blocks required, but lodged in the city engineer discretion 
to accept ks not of this kind. Objection was made b 
the city officials to some of the blocks shipped by plainuff. 
whereupon defendants rejected all of them, and refused 
to receive more. In an action to recover for the blocks 
sent, it was proper to show that they were equal in kind 
and quality to those actually used and approv the 
a. The fact that a considerable part of the ks 
did not meet the specifications did not justify the defend 
ants in pejoctiog she whoie lot, when plaintiff stood ready 
to furnish geod blocks in piace of defective ones. (Loftus 
v. Riley , Supr. Ct. of lowa, 0 N. W. Rep., 17.) 



































































































































































































































































































































































































































































































































A NEW METHOD OF SHORE PROTECTION. 


In building a bridge across the Missouri River, 
from Covington, Neb., to Sioux City, la., it became 
necessary to protect the Covington shore from scour. 
A system was devised and patented by Mr. John W. 
Nier, of St. Louis, Mo., for this protection and is des- 
cribed by Mr. Taro Tsuji, in “‘The Rose Technic,” of 
December, 1891. Briefly abstracted this description 
is as follows: 

The Nebraska shore is low and sandy, easily un- 
dermined and a length of about 5,600 ft. of the shore 
required protection by mattress-work, and in addi- 
tion to this a low water channel dike, 1,400 ft. long, 
was built for the purpose of confining the channel 
under the draw span. The mattresses were made of 
willow, woven together with a net work of surface- 
jaid ropes, having at their intersection wire ropes 
Jeading to mushroom anchors imbedded in the sand. 
The total area of this mattress was about 450,000 sq. 
ft. and 90 miles of wire rope were used. The low- 
water dike was make of a double row of piles, capped 
and braced, with the row nearest the bank wattled 
with poles. The contract price for the entire work 
was $50,000. Mr. Tsuji continues the description of 
construction as follows: 


The lowest water in Missouri River being in the 
autumn, the initial work was done in September. The 
banks were first cleared to a width of 50 ft. on top; slope 
stakes were then set and the hydraulic grader started to 
work. Meanwhile willows for the mattress were being 
ent and provision made for all supplies which would be 
needed. The river bank, which was sandy in character 
and from 12 to 17 ft. high above low water, was graded to 
a slope of two horizontal to one vertical. The hydraulic 
grader, which consisted of a boiler and pump, was 
mounted upon a barge. The boiler used had a capacity 
of 40-HP., and the pump was of the internally packed 
plunger (simple duplex) type of the following dimensions: 
Stroke, 10 ins.; plunger, 544 ins.; steam cylinder, 9 ins, 


Elevation. 
BANK MATTRESS. 


Section. 


diameter. The water was taken from the river through 
a suction pipe, and was delivered through a 24 in. rubber 
hose with a nozzle. A jet of water, varying in amount 
from 230 to 360 gallons per minute, under a pressure of 140 
lbs. per sq. in., was played upon the bank, and the ma- 
terial after being loosened was washed into the river. 

This method of grading, while very economical and 
expeditious, left the bank somewhat too rough to lay the 
mattress upon, so it was finally very quickly smoothed 
and dressed by men with pick and shovel. The earth was 
removed at the rate of 35to 40 cu. yds. per hour with an 
expenditure of 350 to 400 Ibs. of coal, or at 3 cost of 10 lbs. 
of coal per cu. yd. The mattress, which was made of 
newly cut willows from 10 to I8 ft. in length, was laid upon 
the graded bank; it was continuous from outer submerged 
edge to the top of the bank, and from end to end of the 
work. Its thickness was 16 ins., and its width, which de- 
pended upon the height of bank and depth of water, varied 
from 75 to 85 ft. The willows were cut from thickets near 
the work, and were woven and sunk before becoming dry, 
all dead pieces being rejected. The weaving was begun 
on the up-stream end and continued uninterruptedly to 
the other extremity. The bank mattress or that portion 
above water was woven in place by hand, while the 
water mattress or submerged portion was woven upon 
a floating inclined” plane which was manipulated 
by means of ropes attached to the shore. This plane, 
which covered the entire surface of a barge, was of same 
width as mattress, and when allowed to drift down 
stream would permit the completed mattress to slide into 
place. This boat was equipped with a number of reels, 
for wire rope, placed under the inclined plane and with 
their axes normal to the longitudinal axis of the boat; 
these, together with a system of friction rollers sent out 
automatically, when the boat was drifting, the network of 
wire ropes for the anchorages. 

The anchorage was novel both in the shape of the anchors 
and in the method of sinking same. Across the top of 
the mattress, running transversely and longitudinally at 
in'ervals of 6 ft., there was a network of #,-in. galvanized 
signal strand wire ropes; at the intersection of these 
ropes the anchorage rope was securely fastened to both. 
The conical disk “‘mushroom” anchors were made of 
cast iron, were 7 ins. indiameter and weighed 2 Ibs. 13 0z. 

The anchorage rope was attached to a lug or eye 
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at the center. Strung thus upon the rope the anchor was 
placed in a peculiar shaped harpoon edgewise with refer- 
ence to its descent and the whole surk by means of hy- 
draulic pressure through the mattress into the ground a 
depth of 8 or10 ft. The water was supplied by a pump 
on a barge and after passing through a 1%-in. connect. 
ing hose and the stem of the harpoon was ejected from 
the 5¢-in. nozzle of the latter and provided a rapid and 
easy descent. The pump employed was of the duplex 
type with 6-in. stroke, 4-in. plunger and 6-in. steam cylin- 
der. It supplied 60 gallons per minute with a pressure of 
100 Ibs. per sq. in. When the harpoon with the anchor 
reached the desired depth the operator by turning a cam 
released the anchor and permitted the stream of water to 
throw it out and ioto a horizontal position. The harpoon 
weighed 75 Ibs. 

The working..crew consisted, in addition to engineers, 
of two men when sinking on the bank, and five when 
sinking in the water, the minimum work per day of ten 
hours was the sinking of 200 anchors, and during a trial 
of speed 37 anchors were sunk in 50 minutes. About 800 
lbs. of coal were used per day of 10 hours. The efficiency 
of an anchor was tested by the application of a pull of 
3,509 Ibs., which failed to start it. Rocks were lashed to 
the outside edge of the submerged mattress to aid in sink- 
ing and to prevent sudden scouring. The up-stream end 
of the work was held bya selvedge cable of %-in. gal- 
vanized wire rope fastened to three ‘dead men’”’ buried 
about 40 ft. back on the bank. The entire system of 
wire work was stretched until free from sags. 

Construction of the low water channel dyke was coinci- 
dent with the work upon the mattress under it. By 
means of an ordinary steam pile driver, assisted by the 
water jet, a double row of piles spaced 8 ft. centers were 
driven. Above the bridge at intervals of 100 ft. subsidiary 
rows of piles normal in direction to the main line were 
driven, while below the bridge these rows were but 50 ft. 
apart and ran obliquely to main line. Under the bridge 
the subsidiary rows of piles were double and similar in 
construction to the main line of the dyke. All piles were 
spaced 6 ft. centers, were capped by &in. < 10-in. oak 
timbers and drift bolted. The double rows of piles were 
braced transversely and diagonally with 6-in. x 8-in. oak 
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timbers which were spiked tothe caps. The single rows 
of piles and the inside row of the main dyke were wattled 
with willow poles. The entire dyke, which was level 
from end to end, was 3 ft. above mean low water. 

The advantages offered by Mr, Nier's methed of an- 
choring mattresses are as follows: First, rapidity and 
economy. Two men with proper driving apparatus 
ean easily put 20 plates in place inan hour. Second, the 
materials do not add weight to the bank, thus to make it 
unstable. Third, the anchors are safe from scour, 
Fourth, it is more economical than methods involv- 
ing use of rock. Fifth, the anchorage is more uni- 
formly distributed than where rock is used. Sixth, 
rock anchorages on exposed (not submerged) mattresses 
break through when the mattresses are weakened by de- 
cay and destroy the continuity of the work, while the 
wire network tends to preserve it. Seventh, re; airs are 
easy to make. Eighth, with rock the effective anchorage 
is reduced 62% Ibs. per cu. ft. when submerged, while 
with the wire it is constant. Ninth, the system admits 
of thinner mattresses, thus reducing amount of material 
and also cost. Tenth, less plant for transportation of 
anchorage materials is required. 


APPARATUS FOR LETTERING AND MARKING 
TOPOGRAPHICAL MAPS. 

In our issue of Dec. 5, 1885, we illustrated and de- 
scribed a new method of making conventional signs, 
etc., on topographical maps, as devised by Mr. J. A. 
Ockerson, M. Am. Soc. C. E. and U.S. Assistant 
Engineer, Since that date Mr. Ockerson has im- 
proved his appliances and the system has been so 
thoroughly tested by fellow engineers that it is 
worthy of further notice. ; 

The apparatus for making the conventional signs, 
adopted by the Government in its surveys, is simple 
enough. A wooden cylinder, 44¢ ins. in diameter 
and three or more inches long, is covered by a cop- 
per electrotype shell, carrying the signs, backed by 
about in. rubber, to give the required elasticity. 
This cylinder revolves on a central shaft with two 
handles and is inked by passing it over an ordi- 
nary inking cylinder on supports. When bounda- 
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ries, water-courses, names, etc., occur that are to be 
kept clean, these parts are simply gone over with a 
starch pencil, the starch repelling the ink, though 
it can be readily wiped off afterward. 

The system is adopted andis in constant use on 
the topographical and hydrographical survey of the 
Mississippi River, now being made by the U. S. 
Government, and about 3,000 sq. miles have already 
been thus mapped on 260 sheets, each 31 x 53 ins, 
It is said to save from 60 to 75% of the cost as com- 
pared with the old pen method of making these 
signs, and also secures uniformity. These maps are 
at once ready for photo-reproduction, and by using 
lithographic transfer ink the map may be trans- 
ferred directly to the stone without any intermedi- 
ary steps. Astorapidity of work, 62 topographic 
maps, each 42 x 72 ins., were thus turned out in 10 
months ; an average of one map every five days. 
Sandbar symbols or dots can be made at the rate of 
36 sq. ins. in one minute. 

The lettering device is the ordinary spring hand- 
stamp furnished with ordinary type, with special 
words of frequent occurrence cast in one block. Its 
chief advantage is uniformity and speed of work. 

These machines are made and are for sale by A. 
S. Aloe & Co., mathematical instrument makers, 
St. Louis, Mo. The lettering device, with ink-roller, 
plate and ink, costs $30. The rollers for con- 
vential standard signs cost $15 each. Any special 
sign, with drawing furnished, will cost $35 for the 
first one, and $15 for all others. Samples of the 
standard signs on hand will be furnished by the 
firm named on application. 


THE CESSION OF ARID PUBLIC 
THE STATES. 


The cession of arid lands to the several states, to 
be held by them in trust, seems to have received a 
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setback at the Montana State Irrigation Conven- 
tion, the first part of this month. This convention 
was called to discuss the above subject as set forth 
in the platform of the National Irrigation Congress, 
held at Salt Lake City, Utah, Sept. 15 to 17, ineclu- 
sive. (See Eng. News, Sept. 26, p. 285, for report of 
convention.) The Salt Lake platform declared in 
favor of granting in trust to states and territories 
needing irrigation all public lands, excepting min“ 
eral lands. Since the Salt Lake Congress, state 
conventions to discuss the platform there adopted 
have been held in Nevada and Montgna, and one has 
been called by L. B. Prince, Governor of New Mex- 
ico, to be held at Las Vegas and to open March 16. 
The Nevada convention adopted the Salt Lake 
platform, but at Helena a substitute to that part of 
the platform relating to ceding the public lands was 
adopted, the remainder of the platform being 
indorsed. The Montana substitute, noted briefly in 
our issue of Jan, 23, was as follows: 

In the judgment of the convention it is the duty of the 
general government to aid in the development of the arid 
lands of the several states and territories where such 
ands exist; and while we do not deem it desirable that the 
control and title to such land should pass fiom the gen” 
eral government to the several states containing them, 
we do nevertheless urge that at least the proceeds arising 
from the sale of such lands shall be applied to the supply- 
ing of water for their development for the purpose of 
agriculture, and we urge our senators and representatives 
tn Congress to use every effort to accomplish such legisla- 
tion as will bring about this desirable result, not only to 
our own state, but to all other states and territories sim- 
ilarly situated. 

One of the chief objections to the cession of arid- 
lands to the states, as expressed at the Helena con- 
vention, seemed to be that if this was done no 
further aid to irrigation development could be 
secured from the United States Government. An- 
other objection was that the cession of the lands 
would require tribunals in the several states to de 
termine land contests, all of which are now decided 
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by the general government. Still another point 
raised was that of the public lands of Montana 
hardly one-fifth have yet been surveyed. A large 
number of those present at Selene were ranchmen. 





THE PECOS RIVER BRIDGE. 


The large bridge over the Pecos River on the line 
of the Southern Pacific Ry. is rapidly approaching 
completion. The structure is located on the 
cut-off whith the Southern Pacific Co. is building 
at a point on its line between Shumla and Helmet 
stations, in Texas, about 800 miles west of New Or- 
leans, and by which it will shorten its line 1244 miles 
besides avoiding the danger and expense of operat- 
ing a line through the cajions of the Rio Grande. In 
addition to shortening the line the new cut-off will 
materially reduce the grades and do away with a 
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A SUCCESSFUL USE OF WAVE POWER. 

A great many attempts have been made to utilize 
the force of ocean waves; but as a rule the methods 
employed have been so complicated asto make their 

‘use impracticable. The extreme violence of the 
waves in storms, with the corrosive action of the 
salt water upon metal work tends to quickly destroy 
any machinery established to utilize the power of 
the waves for pumping water or similar purposes. 
It is of considerable interest, therefore, to learn 
that at the Princess Anne hotel, on the Virginia 
coast, the force of the ocean breakers bas been suc- 
cessfully utilized. The circumstances under which 
the work was done are indeed very unusual, yet 
they may very likely exist elsewhere, and at any 


rate the undertaking is of interest as a common- 
sense adaptation of means to ends. 
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THE PECOS RIVER BRIDGE, SOUTHERN PACIFIC RAILWAY. 


large amount of bridging and trestle-work on the 
old line. 

The only difficulty in carrying out this work was 
that of crossing the Pecos River, which at this point 
flows at the bottom of a caiion varying from 300 ft. 
to 400 ft. in depth, necessitating the construction of 
a bridge, or viaduct, of uncommon magnitude. 
This viaduct is 2,189 ft. long and 328 ft. above the 
surface of the stream ; so that it comes next to the 
highest bridge in the world—the Loa Viaduct on 
the Antofagasta Railway in Bolivia, which is 336 ft. 
6 ins. high (Eng. News, May 18, 1889)—and is 26 ft. 
higher than the Great Kinzua Viaduct on the New 
York, Lake Erie & Western R. R. (Eng. News, July 
5, 1890). The principal steel tower is 269 ft. 6 in. in 
height. The viaduct consists of 48 spans in all, 
most of which are iron plate girders, alternately 35 
ft. and 65 ft. long. The channel span is a cantilever 
185 ft. long. The floor system is 20 ft. wide and pro- 
vides for a single line of railway track and two side- 
walks for the use of employees. The bridge is built 
for carrying the heaviest freight trains; the short 
spans being designed to carry 2!¢ tons .per lin. ft. 
and the long spans 2 tons per lin. ft. The substruc- 
ture consists of masonry piers and, in the highest 
parts, steel trestle-work towers. The highest of 
these towers is 321 ft. and all are 35 x 100 ft. at the 
base and 10 x 35 ft. at the top. The stone used in 
the masonry is a hard compact lime-stone obtained 
from quarries in the vicinity of the work, with red 
granite from the Brenham, Tex., quarries for the 
coping and similar details. 

The bridge was designed and built by the Phoenix 
Bridge Co., under the direction of Mr. Julius 
Krutschnitt, General Manager of the Southern 
Pacific Company. The contractors for the 
masonry are Ricker, Lee & Co., of Galveston, Tex., 
who also have the contract for the grading on 
the cut-off. The erection of the iron-work was begun 
on Nov. 1, 1891, and will be completed about March 
1, 1892, over one-half of the work. now being com- 
pleted. We hope to give full details of this import- 
ant work as soon after its completion as may be 
possible, 





As described by Dr. Joseph H. Raymond in ‘Fire 
and Water,” the problem presented was the purifi- 
cation of a stagnant shallow lake about 80 acres in 
extent, located within 400 ft. of the Princess Anne 
hotel, amoted winter resort at Virginia Beach, 18 
miles east of Norfolk, Va. The lake was lto 4 ft. 
in depth, with its surface 2 ft. above high-water 
mark. Its bottom was of impervious clay, and it 
was separated from the ocean by a narrow bluff, 10 
ft. high.. The lake had practically no tributaries 
and was really only the accumulated surface drain- 
age from the sorrounding country. In times of 
drought its level fell very low and the slimy exposed 
banks were an eyesore and were rumored to be the 
cause of malaria. 

It was at first proposed to drain the lake into the 
ocean, which could have been done at small expense; 
but this would have exposed a quantity of muck 
beds and might have endangered health. Excavat- 
ing the muck and replacing it with clean earth was 
too expensive, and besides, the lake was a desirable 
feature in the landscape and a great attraction to 
the guests of the hotel. 

It was then proposed to establish a steam pump- 
ing plant to supply the lake with salt water from 
the ocean. The estimated cost of this was $20,000, 
with $20 per day for operating expenses. Before doing 
this, however, it was concluded to try and make the 
ocean pump itself into the lake. An outlet channel 
was dug, through which any surplus of water would 
flow back to the ocean, and an inlet channel 
was made through the bluff separating the lake 
from the ocean. This inlet channel consists of a 
wooden flume 15 ft. wide and 900 ft.long. It was 
made level from end to end, with its floor at the 
level of the lake surface, or 2 ft. above high tide. At 
the ocean end the flume terminates in an inclined 
apron with flaring sides. The apron is 12 ft. long 
and has a rise of 5 ft. starting at low water mark 
and terminating 2 ft. above the floor of the flume. 
At the bottom of the apron the sides are 20 ft, 
apart, narrowing to 15 ft. at the top. It 
will be seen that this forms a sort of funnel shaped 
mouth in which the wave movement is concen- 


trated. When the waves and the tide are sutticiently 
high, every successive breaker sends a quantity of 
water over the top of the apron. Under ordinary 
circumstances, 16 waves enter the flume 
ute, filling it about a foot deep. This intlow contin- 
ues for about 6 hours daily, and the quantity of water 
discharged is estimated to average 648,000 galls. 
With the wind on shore and the waves high, this 
flow is greatly exceeded, the water flowing in the 
flume being sometimes 3ft. deep. The lake 
a beautiful sheet of clear salt water, most attractive 
for boating, salt water bathing and fishing. It is 
maintained at a constant level, and its shores are 
valuable sites for cottages 

The flume was solidly built with pile founda 
tions, and a plank channel. The piles were ali 
driven with a l‘s-in. water jet. The total cost 
about $8,000. 
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THE SHORT GEARLESS 
STREET CAR MOTOR. 


TESTS OF ELECTRIC 


In our issue of Sept. 5, 1891, we described and illus- 
trated the electric street car motor recently brought 
out by the Short Electric Railway Co., of Cleveland, 
O., in which intermediate gearing is dispensed with 
and the motor is mounted directly on the car axle. 
Two 15 HP. motors of this type have been in regu- 
lar service’ on the Lindell Street Ry., in St. Louis, 
Mo., for three months past, attached to a 3i-ft. 
double truck car. It 1s stated that during this time 
not a single trip has been lost through mechanical 
or electrical defects in the motors. The car is the 
fastest on the line, especially in climbing grades, 
and the motors run without noise and almost cold, 
showing that there is little waste of energy. 

On Dee. 30, 1891, and Jan. 2, 1892, comparative tesis 
were made or the cars fitted with the gearless 
motors and on a car fitted with double reduction 
motors (motors driving the axle by gearing connec 
tion through an intermediate shaft). This car 
44 ft. long, but the difference in the weight of the 
motors made the two cars about the same weight 
when empty. The gearless motorcar started from 
the barn for a round trip at 4.26 p. m., Dec. 30. The 
double reduction car started on its trip at 4.55 p. m., 
Jan. 2. The conditions of track, weather, etc., were 
so closely alike on these two days that the results 
are accepted as reliable. The following table shows 
the comparative loads and current used : 


was 


Motors. Pass’rs. Average current used. of trip, 
. = min- 
No. Volts. Ampéres. E., HP. utes. 
Outward trip: 
Gearless... . . B 459 17.49 10.76 2975 
Double reduction... 43 447 21.79 13.06 32.50 
lnward trip: 
Qearless............. 90 445 28.32 17.01 47.25 
Double reduction. 103 442 29.82 17.67 38.50 
The average poper used for ithe round trip was 
14.19 HP. for the gearless motors and 12.56 HP. 


for the double reduction motors, Current and volt 
age readings were made at 15-second intervals on 
each car. 

Another series of tests has recently been made in 
Cleveland by attaching two motor cars together 
and running the train with each alternately, a 
dynamometer placed between the cars showing the 
power required to pull each car as a trailer. The 
gearless motor showed in these tests also an effici- 
ency comparing favorably with that of double re- 
duction motors. : 

The Short Co., also informs us that cars 
fitted with their motors have shown a remarkable 
ability to operate in snowstorms. In Braddock, 
Pa., two 15 HP. double reduction motors are oper- 
ating cars on 12% and 13% grades through heavy 
snow and sleet storms without missing a single 
trip. In Cleveland two Short motors carried a car 
through about 5ins. of unbroken snow, over a dis- 
used switch; and started up without difficulty un 
der the same conditions. Similar excellent results 
are reported with Short cars at Jamestown, N. Y. 
The company ascribe this superiority to their special! 
current controlling device, which prevents a sud- 
den rush of current through the motors. Another 
advantage with the gearless motors is that the 
weight is centered directly over the axle, so that 
maximum traction is attained. 

A wharf, 6 600 ft. long and to cost $138, 000, is proposed by 
the Southern Pacific Ry. Co., at Santa Monica, Cal. It 
would reach from the shore tothe six-fathom line in the 
bay. 
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THE ENGINES OF THE “SAN FRANCISCO.” 


The designing of the engines for the “San Fran- 
cisco” was considered quite a matter of pride by the 
officers in the Bureau of Steam Engineering, who, 
up to that time, had never been calied upon to de- 
sign for so speedy a ship under the con-litions that 
obtain in these modern days. The great success 
that attended their efforts may be judged from the 
fact that the vessel, which was known as a 19-knot 
cruiser up to the time of her trial trip, on that occa- 
sion made 20.17 knots. 

Triple expansion engines were not at that time as 
common in the naval vessels as we find them to-day 
and 10,000 HP. was greatly in excess of what had, up 
to that period, been proposed. In spite of this, we 
tind that the ‘San Francisco” is credited with 10,400 
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At the rate of 19.5 knots she consumes 
247.44 tons of coal a day, or 2.2 Ibs. per I. 
HP. At an economical speed of 10 knots her 
coal supply was calculated to carry her 10,489 
miles. In connection with this original calculation 
some interesting facts have been ascertained during 
the recent cruise of the “‘San Francisco” in the 
waters of the Pacific Ocean, which throw consider- 
able emphasis upon the necessity of building cruis- 
ers with great coal endurance. 

It appears that experience has proved that with 
the best quality of coal and a clean bottom her best 












HP. It is not only the power that the machinery 
has shown that recommends it to our particular 
consideration; its compactness and convenient ar- 
rangements are also prominent features. 

Each of the engines is in a separate water-tight 
compartment. The diameter of the high pressure 
cylinders is 42 ins., the intermediate, 60 ins., and the 
iow pressure 94 ins,, the length of stroke being 36 
ins. All of her machinery worked admirably during 
the trial trip with the exception of the eccentric 
straps which had such a tendency to heat that a free 
use of water was necessary. This heating d:veloped 
a feature which up to that time had not been con- 
sidered. The straps were made of composition and 
the eccentric sheaves of cast steel, a combination 
that was found not to work well together at high 
pressures and yelocities. Boring the straps and fit- 
ting them with white metal linings overcame the 
difficulty and has been the method employed ever 
since in the new vessels. 

She has one single ended and four double ended 
boilers; the latter are 19 ft. 2 ins. x 14 ft. 8 ins., and 
carry six 42-in, furnaces. The single ended boiler is 
8 ft,x8ft., and has one 39-in, furnace. The total 
grate surface used on her trial was 567,6 sq. ft.; heat 
ing surface 20,133.8 sq. ft., and condensing surface 
14,518 sq. ft. The forced draft is by closed ash pits 
and its working has been quite satisfactory. The 
screw propellers have an adjustable pitch which 
varies between 17 ft. 9 ins. and 19 ft. 9 ins. There are 
three blades to each propeller, the developed area 
being 57.6 sq. ft. 


















THE PROPELLING ENGINES OF THE U. S. 
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endeavors will not carry her farther than 4,412 
miles. With the same coal, good weather, and a 
foul bottom the coal endurance is reduced to 3,650 
miles. Official reports from English ships show a 
similar state of affairs in vessels of this type. When 
it is considered that the distance across the Indian 
Ocean from the Cape of Good Hope to the Straits of 
Sunda is 5,000 miles, and from San Francisco to 
Yokohama 4,880 miles, the limited range of cruising 
of such a ship becomes strikingly apparent. In fact, 
it may be said were it not for the possibility of 
breaking the voyage and coaling at the Hawaiian 
Islands, a vessel like the ‘San Francisco” could 
hardly get across the Pacific, for it must be borne in 
mind that she has no sail power to depend upou in 
-case anything should happen to her machinery. 


TICKET SYSTEMS FOR ELEVATED RAIL- 
WAYS AND FERRIES. 

The cost. of the tickets used on the Manhattan Ele- 

vated Ry., in New York City, is said to amount to 

about $49,000 per annum, or about one-fortieth cent: 
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per ticket used. The tickets are printed on a thick 
paper, and the work is done as cheaply as _ possible 
Each ticket seller is charged with the tickets de 

livered to him for sale, and the clerical work of 
counting the tickets, keeping the records of deliver 

ies, sales, ete., is no small task. Practically the 
same conditions, although the sums involved are not 
so large, are present in the use of tickets for ferries. 
theaters, and in fact every place where‘a great num 

ber of one class must be handled, and all tickets are 
delivered before entering the train, boat, or place ot 
amusement. 

On the Manhattan Elevated Ry. passengers drop 
their tickets into a ‘“ chopper,” as they pass through 
the gate to the train platform. The gateman work~ 
the lever of the chopper occasionally, and the tickets 
fall through a hopper between rollers, and are so 
mutilated as to make their future use impossible. 


To save the expense of printing, counting and 
handling tickets and the more or less frequent 
errors which occur is the object of a ticket system 
invented by Mr. John A. Milliken, of New York 
City. The tickets used are disks of hardened steel, 
with a circular depression in the center, in which a 
panel of colored celluloid is fastened. The siock of 
tickets at each station is contained in a vertical 
tube in the ticket seller's office. The exit of the 
disks at the bottom of this tube is controlled by two 
slides, which are connected with a register. One 
slide, when pushed, causes a single ticket to drop 
from the delivery spout; the other slide delivers five 
disks for each push. The register makes an abso- 
lutely perfect record of the number of disks deliv- 
ered, and accounts with the ticket seller are made 
up from its records, thus entirely avoiding the 
counting of tickets. The mechanism is so arranged 
that it cannot be tampered with by the ticket seller, 
and all parts are simple, strong and not likely to get 
out of order, 

It now remains to explain how the supply of 
ticket disks in the tube is maintained. At the gate 
the passenger drops his ticket into the hopper of a 
machine similar in externa] appearance to the ordi- 
nary “chopper.” Its internal mechanism, however, 
is wholly different. A crank #n the outside, which 
is turned at intervals by the gateman, moves the 
disks one by one into a vertical tube whose top is 
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somewhat higher than the top of the tube in the 
ticket office, and is connected with it by an‘inclined 
tube. This inclined tube and the “riser” tube from 
the gateman’s hopper are of rectangular section, so 
that the disks move through them edgewise, and 
roll by gravity from the top of the gateman’s tube to 
the ticket office. 

An important point in connection with the system 
is the difficulty of counterfeiting. The mechanism 
of the gateman’s hopper is a most infallible counter- 
feit detector. A variation of ;}, in. in diameter or 
thickness of the disk is sufficient to cause the ma 
chine to throw it out. To make disks sufficiently 
similar in appearance to deceive the gateman and 
sufficiently accurate in dimensions to pass the ma- 
chine would cost more than the usual fare, with 
this class of traffic, hence counterfeiting would be 
too expensive to be profitable. The mechanism of 
the gateman’s machine, however, is not complicated 
or liable to derangement. 

As the same tickets are used over and over again 
with this system, a small stock of tickets at each 
station would be sufficient for all demands. Esti- 
mating the cost of the disks at $10 per hundred, and 
the average stock necessary for each ticket seller at 
500, the Manhattan Elevated could be supplied with 
a permanent stock of these disk tickets sufficient 
for all demands for about $10,000, or approximately 
one-fifth the annual cost ofthe tickets used by the 
present system. 


The Washington, D. C., water-works tunnel, practically 
made useless by bad work for §the purpose for which it 
was intended, would make a good place for growing 
mushrooms, says Dr. Thomas Taylor ina late letter to 
the District Commissioners. Dr. Taylor thinks that, as the 
business realized $2,000,000 in France, in 1879, and has 
grown since, the tunnel can be made to yield arevenue in 
this way. 


The Senate wing of the U. 8. Capitol, at Wasbineton, is 
reported upon by two sanitary experts as being in an 
alarming condition from defective plumbing and foul sew 
erage. It is said that even the culinary arrangements of 
the Senate kitchen and the ice-boxes are connected with 
the cesspool. According to Dr. Hammett’s report. a 4-ft 
brick sewer, of ancient and defeetive construction, and 
unventilated, extends under the Senate wing and practi 
cally forms an elongated cesspool,and many of the fixtures 
are of old types and unserviceable and not up to modern 
requirements. 


It will be remembered that the blockade of a half-dozen 
trains on the New York Central & Hudson River 
R. R., on the evening of Dec. 24, which finally resulted in 
the disastrous rear collision at Hastings, was caused by a 
freight wreck obstructing the main tracks. We under- 
stand that » recent investigation of the circumstances of 
this freight wreck shows it to have been a collision caused 
by a break-in-swo at a link-and-pin coupling. This is an 
excellent illustration of the fact that defective methods 
and appliances in bandling freight traffic inevitably cause 
increased danger to passenger traffic. 


The New York Air Brake Co., which has built large 
shops at Watertown, N. Y., for the manufacture of air 
brakes, and claims its apparatus to be as effective as the 
Westinghouse, recently sold 2,000 sets of freight car 
brakes to the Chicago, Burlington & Quincy R, R. Tests 
of these brakes have been made in service on a 50-car 
train, and are reported to have given very unsatisfactory 
results. The Westinghouse Air Brake Co. has also made 
various tests with the New York brakes in its testing 
rack at the Wilmerding shops, and has found that in ap 
plying the brake it is impossible to get a quick action 
further back than the I7th or 18th brake. It is stated, 
however, that the New York Air Brake Co. has just per- 
fected a new triple valve, which is being applied to the 
C., B. & Q. cars, and is expected to work satisfactorily. 

A second series of testis was made on Wednesday and 
Thursday of this week at Burlington, Ia., under the direc- 
tion of a committee of the Chicago, Burlington & Quincy 
officials. On Wednesday « train was tested with brakes 
fitted with the new triple valve of the New York Air 
Brake Co. On Thursday the same train yas tested with 
Westinghouse triple valves. We hope to givea full re. 
port of these tests in our next issue. 





A possible new water supply for Cincinnati, as described 
by Mr. John W. Hill, Consulting Engineer, in a pamphlet 
printed for private circulation, may be outlined as follows: 
Water would be taken from the Ohio River, within the 
state, through an intake pier so located and constructed 
that at all stages of the river water might be taken from 
either side of the pier at varying depths. Tunnels would 
lead from the pier tothe pump wells, both the pier and 
tunnels being in duplicate, so that 100,000,000 gallons may 
be drawn through one section of the pier and one tunnel, 
while the other was bein cleaned, The pumping 


station would be designed to accommodate pump 
ing machinery with a_ daily capacity of 150,000,000 
gallons, only 80,000,000 gallons of which need be pro- 
vided at first, From the pumps water would be 
delivered through duplicate force mains, having a com 
bined daily capacity of 120,000,000 gallons, to subsiding 
reservoirs, with a capacity of 300,000,000 gallons, designed 
for easy cleaning. A 75 060,000-gallon gravity filtering plant 
is included in the plan, and covered distributing reservoirs, 
with a capacity of 200,000,000 gallons, filled by gravity fron 
the filters, or by low lift pumps. Finally, supply mains 
with a combined capacity of 120,000,000 gallons would lead 
from the distributing reservoirs. The total estimated cost 
of these works is $6,646,000. The pumping plant would b« 
much more economical than the present one, Mr. Hill 
estimating the annual saving in cost of pumping at 
71,700, 


The New York and New Jersey Bridge bill was before 
the Senate Committee on Commerce, at Washington, on 
Feb. 2. Mr. Thomas C. Clarke, the Chief Engineer of this 
company, explained the location of the proposed bridge, 
crossing the Hudson River at Seventy-second St., with 
150 ft. headway, one main span of 2,090 ft. and a pier about 
800 or 900 ft. from the New Jersey shore. Judge George 
W. Greene, the active promotor of the bridge, then advo 
cated the project at considerable length. Mayor Hugh J. 
Grant, of the City of New York, then submitted a lengthy 
communication, strongly protesting against the proposed 
legislation embodied in this Senate bill 15. He said the 
act of incorporation of the bridge company obtained from 
the State of New York was somewhat incomplete, and 
yet its very clastic provisions were a menace to the rights 
of property owners in a large district in the city. He con- 
tinued that but $300,000 had been subscribed toward this 
gigantic project out of at least $30,000,000 of probable ulti- 
mate cost, and that a few spadefuls of earth only had been 
turned to comply with the provision that the bridg, 
should be commenced before Jan, 1, 1992. Further, the 
Constitution of the State of New York specifically pro- 
hibits the Legislature from granting: power, in a private 
or local bill, for laying railway track, and the 
charter of the bridge company recites that ‘ nothing in 
this act shall authorize sa‘d bridge company to lay down 
railway tracks,” In defiance of the State Constitution. 
however, the Senate bill 455 would give this power to the 
bridge company. Mayor Grant also pointed out that the 
General Railway act and the General Rapid Transit act. 
both passed since the act incorporating the New York & 
New Jersey Bridge Co. became a law, contain provisions 
in regard to the acquirement of title to property for rail- 
way purposes entirely at variance with the provisions of 
the bridge act. The Mayor protests against any affirma- 
tive action by Congress that would aid and abet a scheme 
thus detrimental to many interests, Mr. James Andrews, 
a director of the North River Bridge Co., of which Mr. 
Gustav Lindenthal is Chief Engineer, argued that the 
plans of his company for bridging the Hudson had the 
full approval of the War Departmeat, and that overa 
year remained of the three years’ time granted by Con§ 
gress before commencing actual work. He eaid that to 
authorize another bridge was not only unfair, but meant 
the strangulation of both projects. He roundly denounced 
the rival plan with “its great pier in the nver. 


PERSONALS. 


Mr. A. B. Grover has been appointed Assistant City 
Engineer of Omaha, Neb. 


Mr. David A. Hartwell has been re-elected City En- 
gineer of Fitchburg, Mass. 


Mr. N. W. Sample has been appointed General Superin- 
tendent of the Denver & Rio Grande R, R. 


Mr. John Vance, President of the Eel River & Eureka 
R. R., and the original builder of the road, died at Eureka. 
Cal. recently. 


Mr. W. F, Shellman, formerly Traftic Manager of the 
Central R. R. of Georgia. has been appointed General 
Manager of the Columbus Southern Ry. 


Mr. R. 1. Rowe has resigned his position as Resident 
Engineer of the New Mexico Division of the Atchison, 
Topeka & Santa Fe R. R. and has gone to Chicago. 


Mr. Samuel B. Leach, hydraulic engineer, of North 
Tarrytown, N. Y., died at Liberty, N. Y., Jan 28. He was 
engaged in investigating the water supply question at 
Liberty. 


Mr. M. B. Cutter, General Superintendent of the West- 
ern Division of the Newport News & Mississippi Valley 
RK. R. has been appoiated General Superintendent of the 
Louisvilie, New Orleans & Texas Ry. 


Mr. Thomas T. Tasker, founder of the old iron firm of 
‘Tasker & Morris and the Pascal Iron Works, of Philade)- 
phia, died in that citv Jan. 27, aged 93 years. Mr. Tas- 
ker was born at Knottingly, England, May 12, 1799: 
came to the United States in 1819, and with Mr. Stephen 
Morris started manufacturing stoves and grates on a very 
modest scale. The present Pascal Iron Works grew out 
of this and has at times employed 1.100 men. Extensive 
branch works are ocated at Newcastle, Del, 


NEW PUBLICATIONS 

FESQRUARY MAGAZINES,—This month's “ Century 
contains a valuable article on the Gulf Stream and other 
ocean currents, by John Elliott Pillsbury, who has been 
engaged in exhaustive investigations in this direction as 

commander of the U. 8S. Coast Survey Steamer “ Blake 
(his vessel has been aachored in depths of 24 miles, the 
wire rope cable used being over 4 miles long, and en, 
rents have been observed at depths of 3,600 ft. The author 





believes ocean currents to be due partly to the friction of 
the prevailing winds on the water surface and 
partly to the motion of th waves caused by the 
wind. Abnormal Reasons in the eastern United States 
are due, pot to changes in the position of the Gul 
Stream, but to erratic movements of the winds 
‘If the prevailing winds in New England in winter were 
southeast instead of northwest, the climate would be 
equal to that of the Azores Islands, mild and balmy. A 
novelette by the late Wolcott Balestier has for its hero a 
passenger conductor in Colorado who “knocks down fares 

in a wholesale manner, and inthe end gets not only the 
“grand bounce,.”’ but so much ‘condensed misery, as « 
result of this and other wrongdoings, that one feels more 
pity than blame for him. The paper of greatest practical 
interest is by Edward Atkinson, on the Australian system 
of registering land titles, a reform which is hardly less 
important commercially than the Australian ballot is 
politically, Briefly put, the system reduces the cost of 
transferring land fitles “from pounds to shillings.” 

In Harper's, Julian Ralph has two articles of some in 
terest, one on the Hudson Bay Company and the other on 
Chicago, which he styles “The Main Exhibit of the Co 
lumbian Exposition.’ His description of the soil on which 
the city’s sky-scraping office buildings are founded is not 
quite correct. A layer of hard clay lies on top of the soft 
mushy clay. and is religiously preserved from every touch 
of the shovel in laying foundations. Scribner's has two 
admirable articles on that little known branch of the Gov 
ernment’s work, the Revenue Cutter service. The work 
done by the Life Saving stations on the coast is pretty 
well known to the public; but the great value of the Re. 
enue Cutter service in assisting imperiled vessels is little 
realized, by landsmen at least. The records show that 
during the decade ending June W, 189), the revenue cut 
ters cruising for the relief of the distressed vessels assisted 
2,284 vessels, valued with their cargoes at $16,387,012. The 
total number ol persons imperiled was 22,896; and of 
these, 760 persons were actually saved from drowning 
This number also contains an interesting article a 
scribing life on the sheep ranches of interior Australia. 

“The Forum” has four articles under the general title, 
* Great Problems of Commercial Development.” Two of 
them on the Nicaragua Canal are written respectively by 
Warner Miller, President of the company, and Capt. W 
L. Merry, late President of the San Francisco Chamber of 
Commerce. The facts presented are already familiar to 
the readers of Engineering News. Senator C. K. Davis, of 
Minnesota, writes on “Our Lake Commerce and Ways to 
the Sea,” and Gov. John N. Irwin, of Arizona, on “A 
Great Domain by Irrigation.” These papers also are 
popular presentations of facts which have been from time 
to time set forth in our own columns. In the “ North 

American Review,’ Hon. Henry Cabot Lodge presents in 
an effective manner the need for legislation compelling 
the equipment of freight cars with automatic couplers 
and power brakes. It is pleasant to know that New Eng 
land statesmen and legislators are as prominent in further 
ing this reform as a few New England railway officers 
have been in hindering it. Col. H. G. Prout, of the 
** Raiiroad Gazette,”’ gives a review of the principal rail 
way accidents of the past year, and discusses the 
question whether the risk of railway travel is on the 
whole increasing. Comparing the three-year periods, 1882 
&4 and !888-90, he finds that train mileage of all classes 
increased 42«, while fatalities in train accidents increased 
18°. These figures, he thinks, do not jastify any conclu 
sion as to an increase or decrease in the safety of travel, 
and he falls back on “familiarity with the general 
conditions of railway operation” as proof that travel is 
really safer now than a half dozen years ago. Re- 
viewing 36 of the worst passenger accidents, he finds 
that 19 would probably have been prevented by the use 
of block signals or interlocking switches and signals, and 
2 might have been prevented had employees obcyed 
orders. 

In the “ Popular Science Monthly,’ a paper translated 
from the “‘Revue Scientifique” sets forth numerous 
proofs of the existence of a land connection between 
Arctic Europe and America in recent geologic times. 
Some mechanical engineers may be interested in an 
article describing the evolution ot the pianoforte, and the 
different inventors to whom its gradual perfection is due. 
Other papers deserving mention are Prof. Crooke’s ad 
dress on “ Electricity in Relation to Science,” delivered 
before the Institution of Electrical Engineers last Novem- 
ber, and a review of Mies Agnes Clerke’s book on “ The 
System of the Stars.” % 
THEORY AND PRACTICE IN THE DESIGNING OF 

MODERN FRAMED STRUCTURES. By Prot J. KR, 


Johnson, of Washington University: C. W. Bryan, 
Designing Engineer of the Edge Moor Iron Works, 







































































































































































































































































































































































































































































































































































































































































































128 


and F. E. Turneaure, Instructor in Civil Engineering, 
Washington University. In preparation by John 
Wiley & Eons, New York. 


This work is to describe in great detail the most modern 
and approved styles of structures and methods of anal- 
ysis. It will treat of bridges, roofs, trestles, viaducts, 
stand-pipes, elevated tanks and steel skeletons for high 
buildings. Judging from the advance sheets and illustra 
tions that we have seen, it will be ar eminently rrac- 
tical and useful book, filling the gap between elaborately 
treated theory and the véry meager books on practice 
now on the market. 

GOOD ROADS.—Vol. 1., No. 1, Jan. 1892. An illustrated 
magazine devoted to the improvement of public roads 
and streets. Isaac B. Potter, managing editor. Pub- 
lished by the League Roads Improvement Bureau, 
Potter Building. New York. 

This is a publication with “The Gospel of Good Roads” 


as its opening text, and upon this text its promoters pro- 
pose to preach until some permanent reform ia reached. 
The illustrations are photogravures of good and bad 
roads, contrasting the prevailing practice at home and 
abroad. The object of the magazine is a worthy one, de- 
serving of general support. 

CKENTRALSTATION MANAGE MENEAME FTS Ae. EK. 


By Horatio A. Foster, M. Am. Inst. E. E. 
York. CC, C. Shelley, publisher, 8 vo., pp. 50. 


This is a reprint in pamphlet form of a series of articles 
written forthe “The Electrical Engineer.”” It has for 
its purpose the development of a practical plan of man- 
agement and finance applicable to the majority of central 
stations forthe distribution of electric light or power. 
The author gives rules forthe organization, and forms, 
blanks, registers, labels, etc., to be used as a satisfactory 
basis of account-keeping, and as derived from actual 
practice. 

BOARD OF PUBLIC WORKS, TACOMA, WASH. Re 


port for 1891. Jas. M. Madison, City Engineer. 8vo., 
pamph., pp 62; tables; two cuts. 

This pamphlet contains a special] report by the City En- 
gineer, made in September, 1891, on street paving, which 
reviews the merits of different kinds of material for pav- 
ing. Bituminous rock is recommended with brick as a 
good substicute for residence streets. When grades are 
steep, stone blocks or corrugated brick are recommended, 
Sections are given showing the general lay out of 69, 66, 70 
anti 80-ft, streets, and a frontispiece shows a view of the 
city hall. 

ELECTRIC TOY MAKING FOR AMATEURS, INCLUD- 
ING BATTERIES, MAGNET=, MOTORS, MISCEL- 
LANEOUS TUYS AND DYNAMO CONSTRUCTION, 
By T. O’Connor Sloane, E, M., A. M., Ph. D. New 


York: Norman W, Henley & Co. 12mo., pp. 138, illus- 
trated. $1.00. 


Awinteresting work; and a careful study of its contents 
and the application of the rules here laid down may well 
make the study profitable to the earnest and intelligent 
young worker. 

CITY ENGINEER OF ALBANY, N. Y., 
1891. Horace Andrews, City Engineer. 
pp. 26; 12 tables. 


Besides reviewing the work of the year 1891, and giving 
figures showing in some detail the extent and cost of work 
done during the year, this pamphlet contains a special re- 
port by City Engineer Andrews, outlining a plan fora sys- 
tem of intercepting sewers, together with works for 
purifying the sewage before it reaches the Hudson River. 
As planned a high level intercepting sewer would serve 
all that part of the city 40 ft. or more above mean low 
water in the river. A part of the rainwater would be ad- 
mitted to this sewer. For the remainder of the city a 
low ievel intercepting sewer would be built near the river 
and connecting with the high level sewer by means of 
pumping. It is not stated whether rainwater would be 
admitted to this sewer. All the sewage would be carried 
to Van Rensselaer Islnnd where chemical precipitation 
works would be located. The total estimated cost of these 
improvements is about $1,356,000, with an estimate of 
$70,000 yearly for pumping and treating the sewage, on 
the basis of 15,000,000 gallons daily. 


SEWER COMMISSIONER OF ST. LOUIS, MO. __ Report 
for the year ending April 13, 1891. Robert E. MecMath, 
Commissioner; B, H. Colby, First Assistant Engineer, 
8vo., pamph., pp. 38; 17 tables. 


This report contains much valuable statisiical matter. 
First in order is a table giving in detail the cost of all dis- 
trict sewers built during the year; of which there were 
459,283 ft., or over eleven miles, These sewers cost, alto- 
gether, $196,431, all of which was assessed upon the several] 
sewer districts, the average rate being $1.06 per 100 sq. ft. 
The sewers ranged in size from 3 x 4ft. brick to 12-in. 
pipe, over 43,000 ft. being from 12 to 18-in. pipe, and 14,109 
being 2 X 3-ft. and 24¢ ft. brick sewers, The work done by 
sewer cleaners during the year is shown in detail for each 
month by means of a table. The total number of inlets 
cleaned during the year was 2,321, or about 37sof all inlets, 
6,331, 

Those interested in tests for tensile strength of hydraul- 
ic cements will find Table 11 of the report of interest, 
which gives the results of tests of 476 samples, including 
some 10 or 12 brands. The average tensile strength of the 
neat cement, 30 minutes in air and 24 hours in water, used 
in the construction of sewers during the year was 91 Ibs. 
per sq. in. 

Other tables give the length of sewers built each year 
since 1876, the expenditures of the department for con- 


Report For 
8vo., pamph., 
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struction and maintenance, the length and size of all 

sewers built up to April, 1891, the cost per 100 sq. ft. of 

area assessed for the past 16 years, and the number and 

sizes of connections made in each of the years named. 

REPORT OF THE BOARD OF BAULROAD Cotes 
SIONERS OF THE STATE OF NEW YORK, For 
the year ending June 3, 1891. Vol. I. Pub. Doc. 
8vo., pp- 650. 

The commission make a strong argument against the 
indiscriminate grant of legal powers for constructing 
competing lines; discuss the advisability of abolishing 
unlimited tickets in order to stop scalping, and give a 
very full abstract of the doings of the safety appliance 
committee of the Railroad Commissioners at their hear- 
ing in this city on Nov. 10. This last we fully reported at 
the time. They state that the precise form of the bill to 
be submitted to Congress is still under consideration. 

The accident statistics of the report, which are always 
of interest, are abstracted separately. The business sum- 
maries show an increase of about 3% increase in gross 
earnings, 1% decrease in net earnings, 2% increase in ton- 
mileage, and 1% increase in passenger mileage. The aver- 
age rate per ton mile, however, fell from 0.770 to 0,767 ct., 
and per passenger mile, from 2.28 to 2.22 cts. 

The pending tests of a new ventilating appliance for 
the Grand Central tunnel are also reviewed at length 
and a conditional indorsement given to the Pintsch gas 
system, the Frost carbureter plant and (as respecis 
safety) to 300° oil, in regard to which the remark is made 
that“ The board has no record of any accident resulting 
from its use.’’ The paragraph in regards to the Frost 
system reads as follows : 


‘* The system consists essentially in forcing atmospheric 
air through cotton wicking saturated with gasoline, the 
wicking being confined in copper cylinders under the car. 
The jet issuing from the cylinder becomes a high illum 
nating gas. In case of accidentthe pressure of air insiant- 
ly ceases, so it is claimed there is no possibility of danger. 
This system is also reported as giving entire satisfaction.” 


If this description were proved to be correct, there 
might be less question of the propriety of the ‘“‘satisfac- 
tion” expressed ; but the commission will probably see that 
if it be true that little or no air isin fact forced through 
the cotton wicking, butthat he gasis generated by the 
issuance of gasoline vapor from the carbureter which is 
mingled with air, if at all, outside of the carbureter, it 
puts a different face on the matter. In that case, the is- 
suance of this vapor will not cease with “the pressure of 
air,” in case of accident, and the experiments which 
have been made on behalf of this journal with the plant, 
indicate that this is 
the case. It is also pertinent to remind the com- 
misztion that no end of “satisfaction” has been 
expressed in times past with the workings of cast 
iron stoves, link couplers, hand brakes and other devices 
now recognized as imperfect and dangerous, so that that 
in itself is not very decisive evidence. We must therefore 
express our regrets that the commision should have 
shown such good natured willingness to go out of its~way 
to indorse a system which had been merely “‘brought to 
its attention.”’ but plainly had not had much of it, or 
they would not have so mistaken the position of the car- 
bureter as to state that it is placed “‘under”’ instead of on 
top of the car. 

The board pays a deserved compliment to the work 
done for it by Bridge Engineer Chas. F. Stowellin in- 
specting the bridges of the state. That this work was 
fruitful of good results is at once shown by the statement 
that out of the 2,500 truss (railway) bridges in the state,all 
of which were critically examined, 669 were criticized, of 
which 535 were repaired and 134 entirely rebuilt, the criti- 
cisms not going unheeded in a single instance, In addi- 
tion tothis the board notes thata large number of bridges 
were repaired or rebuilt in advance of the inspection: 
knowing that they would not otherwise pass uncriticized. 

In concluding its report the board announces that it 
will present bills (1) to prohibit highway grade crossings 
on all new railways, or (2) on all new highways over old 
railway3; (3) to provide for abolishing existing grade 
crossings ; (4} to prohibit the use of cenier bearing street 
railway rails, and require 20% per annum of such rails 
now in use to be renewed with approved sections; (5) to 
prevent the unnecessary duplications of railways, and (6) 
to regulate the transportation of explosives. The appen- 
dices of the report are very elaborate, and of the usual 
nature. 

STREET AND SEWER DEPARTMENT OF WILMING- 
‘TON, DEL. Report for the year ending April 30, 1891. 


T. Chalkley atton, ‘Engineer, 8vo. pamph., pp. 131; 
plates, diagrams and tables. 


It seems from this report that the construction of sewers 
on an extensive scaleand in accordance with a fixed plan 
was not begun in Wilmington until with the year under 
review. The sewers constructed during the year and 
those acquired from private parties are described at 
length in the report anda plate of illustrations showing 
the details of the construction of an intercepting sewer is 
given. A table shows the results of several cement tests 
made during the year. Included in the pamphlet is the 
report of C. Ph. Bassett, C. E., upon the (then) proposed 
Brandywine Intercepting Sewer. A map and profile ac- 
company this report and a colored map accompanies En- 
gineer Hatton’s report, showing the extent of the sewer- 
age system and when the different sections were acquired 
or constructed. ~ 
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re S ENGINEER OF SOMERVILLE, MASS. Re 
for 1890. Horace L. Eaton City Engineer. ne 
pampb., pp. 38, 


In common with many other city engineer's reports, 
this one contains valuable matter regarding the cost of 
work done during the year, especially in the street and 
sewer department. Some information is given regarding 
the operations of the water-works during the past year, 
aod also concerning park and bridge improvements. Mr. 
Eaten calls especial attention to the fact that the city bas 
practicslly no control over the location and construction 
of private sewers and that no inspection of house drains is 
made by the city except at the connection with the main 
sewer. The need of reform in these particulars in many 
cities is evident, and it is hoped that Mr. Eaton will suc- 
ceed in bringing it about in Somervllle. 

BOARD OF PUBLIC WORKS, SAGINAW, MICH. 


Report for the year ending Feb. 28, 1891. K. W. Rob- 
erts, City Engineer. 8vo., pamph., pp, 164; tables. 


This is a very detailed report of the operations of the 
consolidated cities, Saginaw and East Saginaw, consoli- 
dation having taken effect March 19, 1890. The work of 
the year is reviewed and many valuable items regarding 
cost of sewers and street work are given. The extent and 
character of the public works of the city are set forth in 
tables. There are 181 miles of streets within the city, of 
which 113 miles are graded and 29 miles unimproved. Of 
the remaining 39 miles 9 ure planked, 27 paved and 4 
macadamized or graveled. Of the 27 miles of paved 
streets 10 miles are paved with cedar blocks and 17 miles 
with cedar blocks and cobble stones. A table in the re- 
port shows the results of daily gagings for four years to 
determine the fluctuations of the Saginaw River, the 
highest and lowest stage above city datum being given 
for each day. 

BOARD OF PUBLIC WORKS OF GRAND PertDe. 
MICH. Report for the year ending April 30, 1891. 


Fred. A. twamley, Secretary; H. A. Collar, City En- 
gineer, 8vo., pamph., pp. 66; tables. 


An increase of 32% in amount of water pumped as com- 
pared with the previous year’s pumping is shown by this 
report. The number of premises supplied at the close of 
the year was 4,174, against 3,399 at the close of the previ- 
ous year, a guin of about 29. There were 429 meters in 
use at the close of the year under review, and 417 the pre- 
vious year. On the 3,645 unmetered premises supplied 
there were 9,359 fixtures, of which 4,818 were inspected 
during the year, which resulted in the discovery of 
141 leaks. The increase of consumption, as shown by 
the above figures, is but little in advance of the increase 
in number of the premises supplied. This is more than 
can be said for many of our cities, andis undoubtedly due 
to the meter and inspection system. 

The City Engineer’s report contains detailed informa 
tion regarding the cost of sewer construction during the 
year, and is followed by a tabular description of all the 
sewers in the city by streets, of which there were at the 
time of the report 50 miles. 


NEW WATER-WORKS FOR CINCINNATI. 
by John W. Hill, Consulting Engineer. 
private circulation. 8vo., pamph., pp. 23. 


This paper calls attention to the fact that while other 
large cities have done much in the last 25 years toimprove 
their water supply, or are now doing much, Cincinnati 
has limited its improvements to the construction of the 
Eden Reservoir. Mr. Hill then speaks of the poor quality 
and deficiency of the quantity of supply, and advocates 
the location of the new works within the State rather 
than across the Ohio Riverin Kentucky. The plan out- 
lined fora new supply from tho Ohio River is briefly as 
follows: Water to pass from an intake pier through tun- 
nels to pumps lifting it to subsiding reservoirs; from the 
latter water would pass through gravity filters to covered 
distributing reservoirs, from which conduit lines would be 
laid. The estimated cost is $6,646,000. A more detailed 
account of this plan is given in another column. 


ADDITIONAL WATER SUPPLY FOR THE 
MINGHAM (ALA.) WATER-WORKS CO. 
made December, 1891, by J. T. 
Engineer, Minneapolis, Minn, 
two sheets of diagrams, 


Mr. Fanning discusses the amount of water required, 
present,and available sources, and recommends early 
improvements, including completion of a reservoir and 
addition of clarification apparatus, new pumps, stcrage 
dam and 24-in. main, all at an estimated cost of $99,000 
One of the diagrams shows the estimated daily flow of 
the Cahaba River and the other the average daily con 
sumption of water, by months, from 1882 to 1891, in- 
clusive, and the estimated consumption, by years, from 
1892 to 1902, inclusive, the estimated populations being 
given in each case. This diagram appears elsewhere 
in this isssue. 


A Paper 
Printed for 


BIR- 
Report 
Fanning, Consulting 
8vo., pamph., pp. 23; 


TRADE PUBLICATIONS. 


THE CHICAGO STEEL-WOOD PAVEMENT, Manu- 
factured by the Sy a raree Association, 187 La 
Salle St., Chicago, Il. 12 mo., pp. 18. 


This pamphlet describes a recentiy patented strect 
pavement, which eonsists of wood blocks laid on plates 
of No. 10 sheet steel about 3 ft. by 8 ins. in size. The ad- 
jacent plates are riveted together. Phe street is prepared 
for the pavement by rolling it thoroughly and covering it 
with 2 to 3 ins. of sand, on which the steel plates are Jaid. 
It does not appear that this pavement has been put in 
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service anywhere yet. The statement on the first page 
of the pamphlet, that wood pavements are rapidly re- 
placing concrete and asphalt in Europe 1s a little sweep- 
ing perhaps. In Paris at least, asphalt isthe popular 
paving. Itis true, however, that London with its pre- 
vailing wet weather and fogs is giving the preference to 
wood pavements. The fact is that the wood pavement 
used abroad, generally consisting of sound creosoted 
blocks laid on a concrete base, isa very different article 
from the wood pavement which has been generally laid 
in America. 


SOCIETY PROCEEDING S. 


THE ENGINEERS ANI) CONTRACTORS ASSOCIA- 
TION OF THE PA. SCHUYLKILL VALLEY RY. an- 
nounces that Pottsville, Pa., has been selected as the place 
for the proposed reunion, Nominations for the committee 
of arrangements are now asked for. Address **The Com- 
mittee,”’ P. O. Box 509, Readinz, Pa. 

ENGINEERS’ SOCIETY OF WESTERN PENNSYL- 
VANIA.—A banquet was given at the Duquesne Club, 
Pittsburg, on Jan. 28. 103 members and guests being pres- 
ent. Addresses were made by a number of members, and 
the occasion was highly enjoyed. The menu was print- 
ed ona double sheet of sheet aluminum rolled to 0.001 in. 
by the Pittsburg Reduction Co. This company has 
rolled aluminum to 0.0005 in. thickness, but this was 
deemed rather thin for a menu, though, to judge from the 
sample before us, which is very stiff and tough, half the 
thickness would have sufficed. 


NEW ENGLAND WATER-WORKS ASSOCIATION.— 
The regular quarterly meeting will be held at Young’s 
Hotel, Boston, Mass., on Feb. 10. There will be a meeting 
of the Executive Committee at 12:30 and lunch at 1 p. m. 
At 2:15 there will be the reading and discussion of a paper 
by Mr. J. Nelson Tubbs, of Rochester, N.Y., on “Some Rea- 
sons Why, in the Designing and Operating of a System of 
Water-W orks for the Domestic Supply of a Municipality, 
Provision Should not be Made for Furnishing Water 
Therefrom Under Pressure to Operate Elevators and Other 
Motors."’ Should time permit it is proposed to devote the 
latter portion of the meeting to an exchange of experi- 
ences. R. C. P. Coggeshal), Secretary, New Bedford, 
Mass. 


LIVERPOOL ENGINEERING SOCIETY.—At the 
meeting on Jan. 13, Mr. F. Hudleston in the chair: Mr. 
A. J. Maginnis read a paper on “ Transatlantic Liners 
and Steamships.” He said that owing tothe numerous 
and immense developments of the trade since his former 
paper was read in 1878, and now being engaged in by 
every type of steamer, it seemed almost impossible to 
treat upon them, but a record of the leading events would 
no doubt be worthy of consideration. Since the year 1878, 
when two White Star boats the “Britannic” and ‘“‘Ger- 
manic,” held the premier position, several lines had 
brought forward new vessels to attain it. The first of 
these was the Guion liner “ Arizona,” in 1879, which at 
once took the lead, the three-crank three-cylinder com- 
pound engine being first introduced on the Atlantic in 
this vessel. After this vessel came the Allan liner 
“ Parisian,” in 1881, followed soon after by the first twin 
screw vessel on the Atlantic, the ‘“‘ Notiing Hill.” Inthe 
same year, 1881, the Cunard liner “Servia’’ was produced, 
and also the “City of Rome,”’ for the Inman Line, which, 
after a short interval, was returned to the builders, 
through not coming up to the required speed. Another 
noted vessel which commenced the same year was the 
Guion liner “Alas‘a,” which beat all previous records and 
first reduced the passage in 1882 to under seven days. In 1882 
the Cunard.liner “Aurania’’ was produced, and the next 
year, 1882, saw the advent of the “ Oregon,’’ which after a 
brief career under the Guion flag was transferred in 
1834 to the Cunard Line, and was eventually sunk by col- 
lision without loss of life in March, 1886. In 1884 the 
National Line made a new departure in brianging forward 
the high speed * America,” but sold her after two years’ 
experience to the Italian Government. Following this 
vessel, in 1885, came the Cunarders “Umbria” and 
‘“‘Etruria,’’ which succeeded in holding the coveted 
honor of the premier position on the Atlantic until the 
first twin screw express liners, the *‘City of New York” 
and the “City of Paris,” were brought out by the Inman 
Line in 1888. The designs of these vessels were explained 
and views shown illustrating the arrangement of the twin 
screws at the stern. A view of the single screw stern was 
also shown for comparison, as were also the sterns of the 
“Teutonic” and “Majestic,” which distinctly showed the 
principle of the overlapping propellers. The particulars 
and performances of these two famous vessels were fully 
dwelt upon. Aftera brief notice of the continental ex- 
press lines and of numerous freight carrying lines, in 
which the final disappearance of both the “Great Britain” 
and “Great Eastern” was pointed out, interesting partic- 
ulars of the fastest and average passages of the new 
steamers were given. Particulars of the two new 
Cunarders now being built on the Clyde were also given. 


WESTERN RAILWAY CLUB,—Af the meeting on 
Jan. 19. resolutions were adopted on the death of the late 
W. F. Turreff. Discussion on the subject of “Master Car 
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Builders’ Standards and Defect Cards” was opened by 
Mr. A M. Waitt. He said that some action sbou'd be 
taken to bring all the standards before the heads of me- 
cbanical departments, and ascertain if they have been 
adopted and are being lived up toexactly. A standard 
chould be followed in every dimension and detail, but to 
secure this it seems necessary that copies of the standard 
should be made by some reliable firm and distributed to 
the different railways. A dozen roads which are supposed 
to be using the M. C. B. brakeshoe have so changed the 
dimensions that they cannot interchange with each other. 
One road in New England has three distinct kinds of the 
M.C. B. journal bearing. New standards are needed for 
the timbers of cars of standard capacity. This would 
bring uniformity in repairs; and car building companies 
could carry seasoned lumber in stock, and would not have 
to put green timber in cars builtona rush order. Greater 
uniformity is also needed in airbrake attachments. 

Mr. Rhodes agreed in general with Mr. Waitt, but 
thought there was some danger of having too many 
standards. The railways are not ready yet for a standard 
car, for instance. A standing committee of the M. C. B. 
Association might be appointed to look after this matter 
of standards. Let them find out what roads are using the 
M.C. B. axles, brakeshoes, etc.,and publish a list cf 
them. Let them also find out what steps are taken on 
each road to maintain the standards, and make sure that 
they are being followed in detail, It would be much more 
beneficial for all concerned if the agitation for legislation 
compelling the use of so-called safety appliances would 
take a different turn and result in the establishment of 
some sort of a censorship which would report to the pub- 
lic the disastrous results obtained by not using the best 
appliances, This committee's annual report would havea 
great influence in tending to make the railways adopt 
the standards. 

Mr. Forsyth thought the reason why a standard car 
body had not come into use was the facility with which 
lumber could be cut up to different sizes. The truck 
being principally of iron, uniformity in it was more 
needful. Again it is true that when large companies are 
increasing their equipment at the rate of 5,000 cars or 
more yearly, their own standards become more important 
to them than the standards of the association. A greater 
need even than uniformity in standards is uniformity in 
observing the rules of interchange. One road refuses 
cars with axles below the standard limits or with bodies 
unsafe torun. Another road accepts them without ques- 
tion. 

Mr. Mackenzie agreed with the last speaker that 
uniform inspection was a great need. He has put on a 
general inspector for the purpose of obtaining uniform 
inspection over his whole line. 

Other speukers believed much of the trouble was due to 
the fact that inspectors were given more work than they 
could do well. It was also stated that car inspectors in 
Chicago were demoralized some years ago by an agreemen; 
between the different companies that they would accept 
freight in the car any way; and if the car was not wanted 
they would transfer the freight. Mr. Cloud said that 
many of the M. C. B. standards could be followed as wel} 
from the drawings as from standard templates. The prop- 
osition to have a committee to look after the introduc- 
tion of the M. C. B. standards is a good one. 

The remainder of the meeting was given up to Mr. D. 
L. Barnes’ paper on “Freight Car Construction,’’ ab- 
stracted last week. 


AMERICAN SOCIETY (F CIVIL ENGINEERS.—At 
the meetiog on Feb. 3, President Cohen in the chair, the 
secretary announced the deaths of E. P. Butts, Geo. C. 
Dickinson and A. O. Wilson. 

A paper by Mr. F. A. Calkins on “Brick Manufacture 
and Brick Pavement” was read by the secretary. The 
paper referred briefly to the early history of bricks, the 
first manufacture in this country being at New Haven 
Conn., in 1650, and described the composition and proper- 
ties of brick clays, recommending tests by chemical 
analysis and microscopic examination. The manufacture 
of brick by machines, and the drying and burning pre- 
cesses were also described. Referring to brick paving it 
was stated that good bricks should be dense, absorb only 
a small percentage of water, be thoroughly vitrified, hard 
but not brittle, tough, and able to resist acids. For labor- 
atory tests he proposed the following; First quality: 
modulus of rupture in compression, 1,700 lbs. per sq. in.; 
absorption, 1.6%; abrasion under test, equal to granite. 
Second quality: modulus of rupture, 1,500 Ibs. per sq. in. ; 
absorption, 5; abrasion, not more than twice that of 
granite. Particulars of tests of paving brick will be found 
in Engineering News, June 21 and 28, 1890; April 11, 1891, 
and Sept. 26, 1891. 

In the discussion Major Sears referred to a road 
in Peru built in the days of the Incas, and paved with 
adobes. Mr. Tomkins said that the methods of manufac- 
ture practiced in the East differed from those practiced in 
the West, and that the brick paving industry is so com- 
paratively young that it will be some time before any 
definite rules or tests can be adopted. Mr. North said 
that granite blocks laid with wide joints had the edges 
worn and rounded off, and the same would be the case 
with brick paving laid with wide joinis. The greatest 
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damage to paving is done by horses’ feet, while on mac- 
adam the greatest damage is done by a light buggy 
traveling at high speed, as the wheels will throw out the 
stones, while a slow heavy wagon will consolidate the 
material. He also referred to the use of hard blue Staf- 
fordshire brick in dock walls, ete., in England. Mr. 
W hinery said that the use of ordinary hard burned brick 
for paving was begun years ago, but proved a failure. 
Modern paving brick is very superior, but its use has not 
extended over more than 4 or 5 years, and has been con- 
fined to streets with light or moderate travel, so that good 
paving of this kind is rather in the experimental stage. 
Referring to the term ‘“‘heavy travel,” he said that was 
very vague, and the only real way of getting at the wear 

ing quality or endurance of a pavement is to ascertain the 
number of tons of travel per square foot. The Warren 

Scharf Asphalt Paving Co., with which he is connecte?, 
is having observations made and recorded of the amount 
of travel over streets paved with different material in 
various cities. The observations are made for seven days 
in order to obtain a fair average, and very interesting and 
valuable results are expected from this system of records 
In regard to tests, he thought there should certainly be a 
test by percussion, as the effect of horses’ feet, while 


generally neglected, is at least three times as much as 
that of the wheels, and tends to chip the edges of bricks or 
blocks, 
The following candidates were declared elected: 
Mew bers 
J. R. Carter, U.S. Asst. Engr., Lineoln, Ala.; Charles 


A, Hague, New York: Knud 8, Riser, Chf. Eng.. Clinton 
Rridge & Iron Co,, Clinton, Ia.; A, W. Robinson, Bucyrus 
Steam Shovel & Dredge Co., Bucyrus, O.; Wm. H. G. 
Temple, Providence, RK. 1; Anthony Victorin, Watervliet 
Arsenal, West Troy,. N. Y.; J. Wainwright, Pittsbury, 
Pa.: John C. Wait, Lawrence Scientific School, Harvard 
University, Cambridge, Mass. 
Associate Members. 

Samuel E. Barney, Jr., lustructor in Civil Engineering, 
Yale University, New Haven, Conn.; Edward H. Connois 
Asst. Eng, N. Y., L. E. & W. R. R., New York; Allan’ D. 
Conover, Consulting Engineer, Madison, Wis.; Wm. B. 
Ewing, Chicago, Ill.; Charles A. Hasbrouck, Prin Asst. 
Eng.. American Bridge Works, Chicago, I1.; George A. 
Kyle, Asst. Eng., Northern Pacific R. R., Olympia, Wash.; 
Paul Voorhees, Asst. Eng., N. Y. Central R. R., Buffalo, 
Wa Be 





COMING TECHNICAL MEETINGS, 
ATLANTA SOCIETY OF CIVIL ENGINEERS, 
Feb.9, Secv., Parker N, Black, Capito! Block. 
NORTHWESTERN SOCIETY OF ENGINEERS, 
Feb. 9. Occidental Block, Seattle, Seey.. KF. HW. Warner. 
NEW ENGLAND WATER-WORKS ASSOCIATION, 
Feb, 10, Young’s Hotel, Boston, Mass, Secy., R. C, P. Cog- 
geshall, New Bedford, Mass, 
ENGINEERING ASSOCIATION OF THE SOUTHWEST, 
Fed. 11, Secy., O. H. Landreth, Nashville, Tenn, 
TECHNICAL SOCIETY OF NEW YORK, 
Feb, 11. 194 Th'rd Ave, “‘Boiler Pla~t,"’ 
DENVER SOCIETY OF CIVIL ENGINEERS. 
Feb 11. Seev., Geo. H. Angell, Jacobson Block. 
AMERICAN INSTITUTE OF MINING ENGINEERS 
Feb, 16, Baltimore,Md. Secy,., R. W. Raymond, New York, 
WESTERN RAILWAY CLUB, 
Feb. 16. Rookery Building, Chicago, Secy.. W. H. Marshall 
ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA, 
Feb, 16, Secev., J. H. Harlow, Pittsburg. Pa, 
BOSTON SOCIETY OF CIVIL ENGINEERS, 
Feb, 17, Secy., 8, E. Tinkham, City Hall. 
ENGINEERS’ CLUB OF ST, LOUIS, 
Feb. 17, Seey., Arthur Thacher. Odd Fellows’ Building. 
AMERICAN SOCIETY OF CIVIL ENGINEERS, 
Feb, 17, Secy., F. Collingwood, 127 East 23d St., New York, 
“Dikes in Holland,” L, W. Starling. 
CAHLDIAN 800 isTY OF CIVIL ENGINEERS, 
Feb, 18, Secy, Hf, McLeod, Montreal, P. Q. 
ENGINEERS’ C hu B OF CINCINNATI. 
Feb. 18 Sey, J. F. Wilaon. 
SCANDINAVIAN ENGINEERING SOCIETY OF ¢ HICAGO, 
Feb. 18. Seey., T. G. Pibifeldt, 118 Adams &t, 
SOUTHERN AND SOUTHWESTERN RAILWAY CLUE 
Feb. 18, At Atlanta. Ga. Secy., F, A, Charpiot, Macon, Ga, 
NEW YORK RAILROAD CLUB. 
Feb, 18, Secy.. H, G. Prout, 73 Broadway. 
NORTH WESTERN TRACK AND BRIDGE ASSOCIATION, 
Fehr, 19. Union Station, St, Paul, 
MONTANA SOCIETY OF CIVIL ENGINEERS. 
Feb, 20. Secy., F. D, Jones, Helena. 
ENGINEERS’ CLUB OF ee ‘PATA, 
Feh, 20, 1122 Girard St. Seey., . Trautwine, 
QUARRY OWNERS’ NATIONAL "AS8OCTA TION. 
Feb, 25 Chicago, Secy., B, A. McGee, Bloomington, Ind, 
WESTERN SOCIETY OF ENGINEERS, 
March 2, Seev,, J, W. Weston, 230 La Salle St,, Chicago, 
E NGINEERS’ CL ‘UB OF MINNEAPOLIS, 
March 3, Public Library Bidg. Secy,, F. W. Cappelen, 
ASSOCIATION OF CIVIL ENGINEERS OF DAL LAS. 
March 4, Seev,, E. K. Smoot, 808 Commerce St, 
TEC ee SOCIETY OF THE PACIFIC COAST. 
March Seev., 0. von Geldern, 319 Market St,, San Francisco, 
sweDisit ENGINEERS’ CLUB, 
March 5, Secy., P. Valentine, At 231 Union St., Brooklyn, and 
646 North 10t» St., Philadelphia. 
NORTHWEST RAILROAD CLUB, 
March 5, Tnion Station, St, Paul, 
CIVIL ENGINEERS" SOCIETY OF ST, PAUL, 
March 7, %eey. C. U, Annan, 
CIVIL ENGINEERS’ ‘CLUB OF CLEVELAND, 
March 8, Seer, A. H, Porter, 50 Euclid Ave. 
NEW ENGLAND RAILROAD CLUB, 
March 9. United States Hotel, Boston. Secy., F, M. Curtis, 
ENGINEERS’ CLUB OF KANSAS CITY 
March 14, Baird Building. , H, Goldmark, “ 
OFNTRAL RAILWAY CLU BO OF BUFFALO. 
March 24. Secy,, Jas, Macteth 
AMERICAN 80 IETY OF MECHANICAL ¥NGINEE gs, 
May 16to 20. San Francisco, Cal, Secy., F. \R, Hutton, 12 
W. Siet &t., New York, 
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jast issue, was of encouraging magnitude, and about 
amillion gross tons larger than Great Britain, 
though it fell off 922,833 tons from the phenomenal 
output of 1890. The British output of 1891 fell off 
4,214 tons from 1890, if we accept as correct the 
London ‘“ Eeonomist” estimate of 7,250,000 tons, 
which should be fairly reliable. The total American 
and British output in gross tons in 1882 (when the 
British output reached its maximum) and in_ 18x9, 
1890 and 1891 contrast as follows: 


Gross Tons of Pig Iron Output, 


U. 8. British. 
BD cas inca. Sameanvewds . 4,623,323 38,586,680 
Tao . 7,603,642 8,322,874 
1800 ch buatonne .. 9,202,703 7,904,214 
Per ee . 8,279,870 7,250,000 


Most of the decrease in 1891 was accounted for by 
the decrease in steel rail output, and nearly all of 
it occurred in Pennsylvania and Ohio, the Southern 
output decreasing but little. At the present time 
the outlook is favorable for another large output, 
perhaps considerably larger than any other on re- 
cord. The decrease in 1891 was contined to the first 
half of the year, the last half being about 6 per cent. 
ahead in production, and 8 per cent. in consumption, 
of the last half of 1800. The present stock on hand 
is low, the demand for new railway construction 
and improvements likely to be good, and the rate of 
output since Jan. 1 somewhat increased; so that it 
will not be surprising if we reach or pass 10,000,000 
gross tons this vear, unless some unforeseen event 
should change the whole situation. 

In any event, it looks as if a few years more would 
see our pig iron output far ahead of that of any 
other nation. It can hardly be that the British iron 
output reached its permanent maximum in 1882, but 
the natural obstacles are great to any very large or 
rapid increase above -that maximum, in view of 
American and other competition. 


—_-* 





The report of the Library Committee of the Amer- 
ican Society of Civil Engineers shows a gratifying 
change in regaed to that important department of 
the society's work. In the first place, the commit- 
tee succeeded at last in getting the society's publica- 
tions placed on an equality with the ‘ Police 
Gazette” and the cheap novel series by having them 
admitted to the mails as second class (i. e., 1 et. per 
ib.) matter, thus saving about $850 per year which 
has heretofore been lost. This sum was appropri- 
ated by the Board of Direction to be expended on 
the library, and no less than $512 was expended in 
binding up 34 back volumes of important periodi- 
cals which have heretofore gone unbound, includ- 
ing $64 spent in replacing back numbers. The 
society now has complete bound sets (barring a few 


very early volumes) of no less than 36 different en- 
gineering journals and society proceedings, includ- 
ing all the more important ones. 

This appropriation was the first sum of any mag- 
nitude which has ever been applied to the increase 
of the library. We trust it will not be the last. The 
charges to “ Library” in past years have been 
nearly all for salary of attendants, for which $1,127 
was expended last year. The additionsto the library 
‘by donations and exchanges” were only 87 bound 
volumes, however, which indicates that there is still 
much work which should be done, but is not, as 
much more than 87 “bound volumes” yearly, in ad- 
dition to thousands of pamphlets, are issued as ‘Pub. 
Docs.,” to be had for the asking, while yet contain- 
ing valuable technical information. Like the 
frontiersman s pistol, this information may not be 
wanted often, but when it is wanted, it is ‘wanted 
d—~ bad.” If the society would make a specialty of 
collecting, preserving and cataloguing these reports. 
which every engineer needs to refer to at times, 
bat which no one man can well collect for himself, 
it would be doing a work which would be of great 
and increasing value to future generations of engi- 
neers, and which seems peculiarly adapted to such a 
society. But in addition to this work, the cost of 
which would be very small, a society with an income 
of $33,000 per year ought to be able to spare a few 
hundreds yearly ‘o purchase the more important 
new engineering publications, it would seem. 


—o—— 








The committee of directors of the Iinois Central 
Railroad Co. which was some time ago instructed to 
investigate the feasibility of substituting electricity 
for steam power for the propulsion of trains, is re- 
ported to have reached the conclusion, that “‘so far 
as they can ascertain, the development of electricity 
as a motive power has not yet progressed far enough 
to warrant the company attempting to use it in 
place of steam.” There is no sort of doubt that the 
Northern Pacific officials, who are reported to be 
examining the same problem, will come to the same 
conclusion. 

The great source of popular error in this, as in 
other propositions for the use of electric power in 
places for which in the present state of the art it is 
manifestly unfitted, is the idea that electricity is a 
source of power. It seems quite beyond the ability 
of the average intelligent man to appreciate the 
fact that electricity is merely a means of transmit- 
ting and converting power. There is no knowh 
mine or storehouse of electricity in nature from 
which we can obtain it ; and wherever electricity is 
used it must first be made. Electricity is not like a 
water-wheel or a gas engine, or a steam motor: it 
is like a belt or a rope running over pulleys. Like 
them it cannot operate without friction, and less 
power is always taken off the motorat one end than 
is delivered to the dynamo at the other. 

It is true enough that advances are being made 
with astonishing rapidity in the knowledge of elec- 
tricity, and the most advantageous ways of control- 
ling and distributing it. But before it will be prac- 
ticable to economically distribute electricity to the 
through freight trains of the Northern Pacific, or the 
heavy passenger trains of the Illinois Central, a 
wide gap must be bridged. There are plenty of im- 
portant reforms and improvements which commit- 
tees of railway directors would find it profitable to 
investigate at the present time ; but the use of elec- 
tric motors in place of the steam locomotive for 
ordinary service is not among them. 

iciiiciacellaa eaten 

There appears in the January issue of that excel- 
lent new monthly, “The Engineering Magazine,” a 
bitter and sweeping attack upon the “ Worthless 
Government Engineering” done by the United States 
Engineer Corps. It is declared in effect to be all bad, 
all ineffectual, all enormously costly, even in cost per 
cubic yard. Even the integrity and good faith of the 
corps is attacked by implication. Such a sweeping 
arraignment would naturally call forth a reply, 
either from some member of the corps or from some 
civil engineer in the government service; and such 
a reply occupies a considerable space in another 
page of this issue. 

The grievance of the civil engineers we have 
over and over again declared to be a real and serious 
one, and every intelligent effort to remedy it has our 
full sympathy. But the essence of that grievance is 

simply this: that the unlucky civil engineer who is 


caught young, so to speak, by what is for young men 
an attractive and sufficiently well paid service, finds 
himself after years of service absolutely estopped 
from rising higher to positions of responsible charge. 
He must either drop river and harbor work and go 
into branches for which his experience has not been 
fitting him, or remain a ‘‘sub” indefinitely, with 
steadily increasing qualifications for charge of work, 
but with absolutely no chance of ever having such 
charge or the salary corresponding thereto. His 
salary is kept down, moreover, to correspond with 
the low salaries of his military superiors, who have 
what the civilian has not, absolute permanency of 
position, sick or well, on duty or off, capable or in- 
capable, so long as they live. It is a hard position. 
tempered only by the privilege of resignation. A 
remedy for it should be found. 
sci dana kcaienans 

But what is the remedy; to establish a civil corps 
just like the military, except that the officers are 
called Chief and Associate Chief Engineers, Divi- 
ion and Resident Engineers, instead of Colone!, 
Major and Captain! Byno means, Such a corps 
would be likely to have all the faults of the military 
service, and might easily have few of its virtues. 
The real remedy is to have a totally different system 
of organization and management, and the best 
remedy of all, perhaps, would be to require by cer- 
tain general provisions of law, that the design as 
well as the construction of important river and 
harbor works should be thrown open to public 
competition, under like severe conditions to those 
which were enforced in regard to the Mississippi 
River jetties or the Diamond Shoals lighthouse. 
Let any civil engineer who can secure the backing 
of capitalists through their confidence in his 
knowledge, have a fair chance to compete, un- 
der conditions which will insure the govern- 
ment against loss from his bad judgment. Such 
a method will naturally and justly return him 
a good profit, if his judgment is proved by 
events tobe good. He will rarely get capitalists to 
back him if his judgment is bad. Could such a sys- 
tem be inaugurated we are disposed to believe that 
our public works would in the aggregate cost far 
less and accomplish far more. But puttinga lot of 
civil engineers into life positions with (practically) 
seniority promotion, asit is now (practically)in the 
military corps, would result with the one corps just 
as it has withthe other, except that the salaries 
paid would be larger, and the “esprit du corps” 
probably not so effective in maintaining a high 
standard of honor and fidelity to duty. 

siiidhinianilcinadacabanion 

For it is aslander on the corps to declare that there 
are not many good and able engineers in it, or that 
their work is always unduly costly or not effective. 
It isto be remembered that the corps is recruited by 
apretty thorough winnowing process. To graduate 
at all at West Point is far more difticult than to 
graduate at any civil college. West Point is no re- 
specter of persons; it cares not a jot for the loss of 
one or many students. To enter the engineer corps 
aman must not only graduate bit graduate high, 
standing first or second in a class of perhaps 60. The 
mathematical drill is especially severe. The gradu- 
ate who is admitted to the engineers then goes to 
the school of engineers at Willett’s Point for two 
years more, and thereafter he has several years of 
subordinate service before he can become a captain 
and get a responsible charge of any moment. He 
then draws $1,800 a year, which after20 years’ service 
becomes $2,520 per year; or he may get $2,500 sooner 
if he becomes a major. This is at least cheap service, 
and who will believe that picked Americans who have 
first bad four years at West Point and two at Wil- 
lett’s Point, and have then had 20 or 30 years of con- 
stant contact of some kind with a particular kind of 
engineering work will not at the end of that time 
turn out pretty good engineers, in wost cases? So 
long as Congress places the control of public works 
in the hands of the War Department, military engi- 
neers must of necessity hold the responsible charge, 
and when Congress is asked to establish a civil corps 
on the same general plan, the question naturally 
presents itself in this way : We must have military 
engineers; we must have them experienced in prac- 
tical work; there is not military work enough in 
time of peace to keep them busy. ‘We must have 
public works; we must have them honestly managed : 
we cannot bave them managed by politicians. Why 
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should we organize a permanent civil corps, who 
will demand far higher salaries and probably dabble 
in polities, while they will have no greater stimulus 
todo good work than the military engineers now 
have? These questions seem to us unanswerable. 
It is to be remembered that river and harbor work 
has more unknown and variable factors in it than 
any other kind of engineering, and the percentage 
of failures should naturally be larger. We do not 
believe in a permanent civil corps to design and 
manage such works, any more than in a permanent 
military corps. We do believe in throwing open all 
river and harbor works of any magnitude to free 
competition, under conditions which throws the 
financial loss from bad design upon the bidder and 
not upon the government. The present system is at 
fault, not the men; yet some agitators would have 
ns merely change the menand notthesystem. And 
what is more, they are apt to urge this for two 
mutually destructive reasons; (1) that ail the real 
engineering work is done by the civil assistants : (2) 
that this work is all badly done. 
ilesiciplnalesecsimsicnn 

What is a jetty and what is atraiving wall in good 
engineering usage, and what is the distinction be- 
tween them? As we understand it the distinction 
in present usage is as shown in the accompanying 
sketch, the “training wall” or “‘dyke” serving to 
divert or fend off a current, changing its direction, 
and a jetty serving only to control or confine but 
aot to change the direction of currents. Jetties, 
moreover, are always in pairs,a single one being 
necessarily functionless unless it acts as a training 





is a construction to resist 


A “breakwater” 
wave action, and entirely distinct from either jetties 
or training walls, though either may be so located 
and constructed as to act as break waters. 

The dictionaries, as usual on such nice points, are 
not clear or decisive. The Century Dictionary defines 
“training wall” as 


wall. 


A wall built up to determine [control!| the flow of water 
in a river or harbor. 


“Jetty” is defined as 


A projection of stone, brick, wood or other material 
(but generally formed of piles), affording a convenient 
place for landing from boats, or serving as a protection 
against the encroachment or assault of the waves; also. 
a pier of stone or other material projecting from the bank 
of astream obliquely to its course for the purpose of di- 
recting the current upon an obstruction to be removed, 
as a bed of sand or gravel, or tu deflect it from a bank 
which it tends to undermine. , 

This latter definition will be seen to be precisely 
that which we have declared a “training wall” to 
be, and a “jetty” not to be. There can be no ques- 
tion that “jetty” might very well have the signiti- 
eation which the Century Dictionary gives it, and 
has meant it in the past, its derivation being from 
the French ‘‘jetée,” a pier or breakwater. But the 
question is rather, does it in present usage mean 
that, or has that original sense become attached to 
the synonym “ training wall,” and a very different 
one assigned by professional usage to “jetty” in 
order to make a necessary distinction 

WHAT IS A BLOCK SIGNAL SYSTEM‘ 

What is a “block signal” system? We feel com- 
pelled to believe that there is some little vagueness 
as to the proper answer to this question in the minds 
of a good many who might be supposed to know. 
The Union Switch & Signal Co. ought to know, and 
on Sept. 19, 1884, and again on Novy. 20, 1885, it pub- 
lished lists of railways ‘“‘using the Union Switch & 
Signal Co.'s electric block signals,"among which ap- 
pears the Providence & Worcester Railroad with the 
appended note “ this line the only one equipped for 
its entire length.” Our esteemed contemporary the 
“Railroad Gazette” ought to know, and in publish- 
ing the above tables on the dates named, it adds by 
way of further information “The Providence & Wor- 
cester Railroad, as most of our readers know, is 


equipped for its entire length” with the above signals 
with a following abstract of enginemen’s opinions as 
to the confidence inspired on ‘‘entering the blocks,” 
etc., ete. The Superintendent of the road thus 
equipped ought to know, and in a communication ad 

dressed to the Railroad Commissioner of the State, 
dated Jan. 11, 1884, and republished in our issue of 
Jan. 14, 1892, p. 54, he states that after a trial of the 
system for two years or soon his First Division of 5 
miles his Second Division of 39 miles was “now equip 

ped with acomplete system” of 48 ‘regular block 
signals,” so that his line was now “the only railroad 
in the country thoroughly equipped with the Auto 

matie Electric Block system of signals” (the capitals 
being hisown). The Railroad Commissioner of the 
State might be supposed to know, and in appendiny 
the above statements to his own report of 1884, he 
repeated them in substance, congratulated the 
state on the company’s enterprise, and recommended 
a special relaxation of the law in its behalf on 
the ground that it was thus equipped throughout 
with “‘a more perfect protection than ix possible 
with the English block system. controlled from sta 
tions or any other system.” ; 

Finally the present Chief Engineer of the line in 
question ought to know, and in a letter to this 
journal, published Jan. 9, 1892, be also states that 
the company has, including its Worcester Division, 
0 miles of block signals (42.. of its main line) in use, 
and again, in a letter to this journa! published Jan. 
16, 1892 (p. 55), states: 

It is true that the Worcester Division is not continu 
ously blocked, as one might infer from my letter of Dec. 
30 (wherein it was only claimed, however, that 42. of our 
main track mileage was protected by block signals); but 
in further explanation of the facts regarding the Wor- 
cester Division, | will say that that portion of the road 
has automatic block signals at all stations, and in some 
places (considered more especially dangerous) between 
stations; furthermore, in several instances the stations 
are so near together that the station signals become in 
effect continuous blocks. 

This statement was further supplemented by a 
map, which was published in our issue of Jan. 23, 
“showing in black” the portion of the road pro- 
tected by automatic electric block signals, which in- 
cluded a considerable distance each way from every 
station, leaving the interval between white. 

Fortitied by these repeated declarations of various 
competent authorities that automatic “block” 
signals were in use over the entire line, at every 
station at least, and in some cases between stations. 
combined with the fact shown by the map that the 
track circuits at least did not cover all the distance 
between stations, we inferred, as we think we had 
a right to infer (because that was the only arrange- 
ment under which the block signal system could be 
said to be complete) that the gaps of open road be 
tween stations where there was no track circuit 
were closed by a wire circuit on poles. The arrange- 
ment would then be as follows; the heavy black lines 
representing the sections over which the electric 
cireuit ran through the rails and the light lines the 
gapsclosed by wire circuit. 

Station Station 
A B c D E 


Station 


In this diagram the block sections A B, C D and E 
F represent the track circuit sections at each sec- 
tion, and the intervening gaps BC, DE, ete., the 
sections between stations, where there is (in most 
cases, but not in all) notrack circuit. With a mere wire 
circuit covering these gaps the system undeniably be 
comes‘‘a complete block signal system,and something 
more besides, which latter is usually attainable only 
by interlocking,” as we stated in our issue of Jan. 
23. For the automatic block signals only, it is not 
necessary to have any considerable length of track 
circuit. A rail-length or two at the points A, B, C, 
D, ete., is alone required. The effect of the longer 
sections of the track circuit at each station is simply 
to add to the block protection proper the certainty 
that on this track circuit there is no open switch, 
car or hand car, train broken in two, broken rail, 
or train obstructing the Jead of any switch too near 
the wain line. 

We are this week however, in receipt of a letter 
from the Chief Engineer of the line in which he 
states that there are no signals at the points B, D, 
F, ezc., but only at A, C, E, and that there is no elec 
trical connection between A B and C D, or between 
C Dand E F, ete, His letter reads as follows: 


1 can of course speak only for myself, and the operation 
of things since May 1, 1888 
charge. Of course I 
made by Union Switch & Signal Co., in 
by the former “Superintendent of the 
R., or by the Railroad 


when it came under my direct 
am not responsible for statement 
INS4 


Providence & 


and ISS) 


Worcester R. Commissioners o 


this state. There have been no charges in the block 
signals on P. & W. R. R. since May 1, 1888, except addi 
tions and extensions, and more in contempiation, and 
except at one junction point where interlocking has been 
introduced. and where it seemed best to make minor 
changes affecting about ty mile in length of road. 

Signal Signal Signal 

here. here here 

». RB {, I> E, } 

1 2 ; 


Referring to the above sketch 
by points A B,C D. E F. IT will 


showing sections limited 


say that your misappre 


hension probably arises from the understanding 
that there are signals at all points lettered 
whereas, assuming trains to run from left to right 
there are signals only at points A. C and EF. 1 have to ea. 


also that the arrangement, when inaugurated 
you described, but 
maintained 


was nota 


asl new describe it, and has been 


since we, to fill in 


meantime, aiming the 
“APs. 

In conclusion, I will say that my letter to you of Jan. If 
while made as short as seemed cc nsistent with clearnes« 
was correct, and you will note that 
that the continuous, but 
they are block 
valuable in operation, and in my 
more valuable service by 
i of the mileage of Worcester Division in this way than 
we could by having 419 of that division protected by « 
tinuous block signals, and the other 51 


soon to have the other 51 


it was not elaimed 
blocks were at the same time 
we think them 
judgment we get much 
having block 


automatic signals, and 


signals, covering 


on 


bare We expect 


protected 

Here we have a plain statement that 
tions A B, C D, ete., are entirely disconnected with 
each other, with a 
they are “block” signals, corresponding in 
respect with the the 
authorities above referred to. 

The question now arises: Is this a block signa! 
system, or is it a system of station protection merels 
‘‘affording good protection” only as band worked 
station semaphores do, so that “the difference in 
degree of credit is not great” between using one or 
the other? 

We are constrained to agree 


these ser 
combined renewed claim that 
that 
claims of 


several excellent 


with our contempo- 
rary that, whatever else these signals may he, the. 
are not technically ‘ block” signals, and that the ap 
plication of that name to them is inaccurate. For 
the very essence of the block signal system is con 

tinuity—a direct electric connection of some kind 
from station to station, so thai each 
signal indicates whether the entire distance bet ween 
it and the next signal is or is not obstructed by a 
train. It may do this with more or less approach to 
infallibility according to the system in nse, but the 
signals must at least purport to show this, or thev 
are not block signals. As Mr. Geo. H. Paine, Signa: 
Engineer of the Union Switch & Signal Co., puts 
it in a recent paper block signaling (Bow. 
News, April 25, 1891), ‘‘ The one feature common to 
all [block systems]is the electrical communication 
existing between each signal station and the sta 
tions immediately on each side of it.” The several 
signals in question are for the most part wholly in 
dependent of each other, and do not even purport 
to indicate whether or not there are trains between 
it and the next signal. 
technically block signais. 

But having granted this much to technical exacti 

tude, we feel constrained to add further that in its 
practical effect it is a block system, affording a het- 
ter protection on the whole (better in some respects, 


in every case 


on 


Therefore, they are not 


worse in others) than the original and simpler forms 
of block systems, and hence that ourcontemporary's 
remarks above quoted are, afterall, a mere quibble, 
technically correct in one respect, but in their sub 
stance, misleading and unfair. That this is 
be shown in a brief abstract of the 
working of the several systems. 


Oo can 
practical 


All block signal systems can be broadly divided 
into three classes: 

1. The manual type. in which the cabins are merely 
connected telegraphbically, and human intelligence 
is relied on to interpret the message and give the 
proper corresponding signals. 

2. The automatic type, in which the signals ave 
operated by the trains themselves through electrical, 
pneumatic or mechanical connections. 

3. The combined type, of which we may take the 










































































































































































































































































































































































































Sykes as the chief example, in which the signals are 
intended to be operated manually, but with such me- 
chanical checks that a dangerous mistake is impos- 
sible. 

There is now little dispute that the combined type 
is the best of all for heavy traffic. The automatic 
type, when properly applied, affords perfect pro- 
tection against showing safety when danger should 
be shown,* but as any functional derangement of 
the plant results in showing danger when none ex- 
ists, and as there are no signalmen at hand to put 
things to rights at once, serious delays to traffic 
may at times occur without necessity. The extent 
of this danger may easily be exaggerated, and with 
proper precautions it can be reduced to small propor- 
tions, but still it must always exist. 

The manual system has fewer elements of risk 
than might be imagined, since the operators are a 
check upon each other, each as a rule executing in 
stantly the orders of his neighbor. Still, the dis- 
play of the proper signal from each cabin depends 
solely upon the attention, skill and presence of 
mind of thesignalman, which means that at times 
just the wrong signal will be displayed, and these 
mistakes of signalmen are to-day the most frequent 
cause of serious accident on English railways, where 
this system is in almost universal use. <A few lines 
like the Metropolitan, London, Brighton & South 
Coast, and London, Chatham & Dover, use the com 
hined system, but they are the exceptions. The 
Pennsylvania Railroad, in this country, also uses the 
manual system only. 

Now, we have had the curiosity to take the last 
Board of Trade accident report (for 1890) and classify 
the causes of all the more serious accidents, such as 
were made the subject of special investigation by 
officers of the Royal Engineers, There were 24 of 
these in all, of which there were: 

SUNN is hia coivensccessssvnsc cart fant akisessibee 
at I a cars ' a ong tanuh be chasuabeabs 
. Switch and station accidents......... ......-....e eens 2 
. Slip of cutting.... 
. Neglected dunger signal 2 
. Overran danger signal. ........ ... 
. Block signalman “forgot’’.. 
. Block signalman “supposed”.. 
Block signalman Careless.................cceccescese- ce I 
. Improper blocking rules......... 
. Collision with loose car ........... 


. Air brake not connected...... 
. Brakes too weak 


fo Sm ee 


a 


By the 11 accidents due to the fact that the signal- 
man “forgot,” “supposed,” or was otherwise care- 
less, 11 persons lost their lives, and 121 were reported 
as injured, while by the remaining 13 accidents 
only 2 persons were killed and 111 injured, Asonly 
3 passengers were killed and 359injured in all Great 
Britain in 1890, it will be seen atonce that at the 
present time these mistakes of signalmen. under 
the manual block system, are a most serious source 
of danger. 

The record of the manual system on the Pennsy! 
vania Railroad teaches the same lesson of buman 
fallbility. We have not a complete or recent record, 
but the Meadows disaster of Oct, 16, 1885, by which 
were killed and 8 injured, and the New Brunswick 
disaster of Feb, 7, by which $600,000 worth of prop 
erty were destroyed, were both due to this ineradi- 
cable liability of (one) man to err just when he 
ought not to. 

Now the system in use on the Providence & 
Worcester eradicates all this risk completely. The 
automatic plant never “forgets” to show danger 
when it ought to. It also insures that not only is 
the track clear of trains for a mile or two ahead, but 
that there is no switch open orobstructed, no broken 
rail, no loose car or hand car on track, and no me- 
tailic malicious obstruction. This it does for the 
entire distance where switches exist and where ob- 
struction is most probable. What it fails to do is to 
give any positive indications of any kind overa short 
section of open track between stations, varying from 
‘s mile to(in one instance) 3 miles, where a train 
never stops unless it breaks down, and where, if it 
does break down, reliance must be placed on sending 
back a brakeman with a flag, unless, as we are in- 
formed is the case on many of these open sections, a 
train stopped on them anywhere is visible a long 
distance off, the track circuits having been extended 
to cover all the more crooked portions of the line. 


* There are certain conceivable contingencies, like malice 
or the freezing of signals at safety, by which any system 
may show safety when it should not, but these caseg are 
so rare as to be negligible. 
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On the whole, then, which gives the greater assur- 
ance of safety, the manual block signal system or 
this system of the Providence & Worcester? We 
think most men will say that, whether or not it be a 
technical block signal system, it is at least as good as 
the most used form of that system, and therefore 
for practical purposes may be called a ‘‘ complete 
block signal equipment.” Its eight-year record of free- 
dom from any accident of moment, compared with 
the frequent accidents from the * hand-worked 
semaphores” which our contemporary so admires 
(there have been three new collisions under it this 
week) is alone decisive. 





LETTERS TO THE EDITOR. 


REMOVING STREET REFUSE BY A TUNNEL. 

Sir: My idea of cleaning the streets is to construct a 
small tunnel along the street about 2 ft. below grade and 
then run acable with a serie: of circulac brooms attach- 
ed and the cable kept in motion for hours or al! day. 

The dirt could be swept into it at che openings, which 
could be placed at any distance, say at 50 ft. to 100 it, 
apart. Mr. Fox's plan, in my opinion, is not a good one, 
as the,air would scatter the dirt and it would be continu. 
ally filled. 

With the ci-cular broom in motionthe refuse could be 
carried downto the Battery and there dumped into 
scows and would save cartage. 

Very respectfully, 

New York, Jan. 6, 1892. John E. Kelly. 


(The plan of Mr. Kelly needs no illustration to 
make it plain, but several serious objections occur 
tous. If a cable with a series of wire brooms is to 
be depended upon for carrying the refuse over a long 
length of street to the Battery, the conduit would 
have to be relatively small and nothing but cast iron 
would stand the scour, and even that would wear 
outin time. The power to be applied to the cable 
would have to be very great to convey the accumu- 
lated load, and the cable correspondingly strong. 
And if the cable is either in continuous or intermit- 
tent motion there must be a return circuit, sweeping 
dirt uptown, or running in an idle paralleltube. The 
brooms would also wear out rapidly under the fric- 
tion of miles of pipe. Infact the scheme would not 
be economically efficient. Smooth street paving, 
efficient policing to prevent paper and house refuse 
from being thrown on the streets and the gather- 
ing of horse manure by boys, as is done in London 
and some blocks in New York, will alone solve the 
street cleaning problem.—Ed. | 


THE ROANOKE, VA., SURVEY. 

Sir: [have read with interest in your issue of Jan. 9 
the article on “The Survey of Roanoke, Va,” in which the 
engineer in charge, Mr. George P. Wood, has certainly 
conducted an admirable piece of triangulation at a re- 
markably low cost. I note with not a little surprise the 
very close agr-ement of the independent measures of the 
base lines. In one case these two measures agree within 
1 in 500,000, and in another within 1 in 700,000. 

If Mr. Wood claims that these are strictly independent 
determinations, free from persistent errors, except the 
standard tape length, he would confer a great favor on the 
profession, as well as on practical geodesy, by explaining 
in detail the instruments and methods employed for two 
measures agreeing within 1 in 700,000, for this means a 
probabie error of a single measure of less than 1 in 
1,000,000. This is a degree of accuracy seldom gained 
with the most elaborate primary base apparatus. 

It is remembered that Prof. J. B. Johnson, of Washing - 
ton University, expresses his conviction that 1 in 1,000,c00 
can be gained in steel tape measurements; but his con- 
viction is not shared by others who have made some 
study of the problem and some actual field measure- 
ments. The profession is awaiting the result of experi- 
ments made by the U. 8. Coast and Geodetic Survey, dur- 
ing the past season, in steel tape measurement. Prof. 
Burton, of the Mass. Institute of Technology, has been 
doing some work also alongthis line. Reports of neither 
are yet published. though it is claimed in each case that a 
degree of accuracy has been gained previously thought to 
be impossible. Here is a chance for Mr. Wood. 

W. R. Hoag, C. E., 
University of Minn. 
Minneapolis, Minn., Jan. 25, 1892. 


A PAVING BRICK STRONGER THAN GRANITE. 

Sir: In your issues of Dec. 26 and Jan. 2 and 9, reference 
was made to some paving brick tests which are of more 
than ordinary interest just at the present time. 

linclose a record of tests made at the Union Pacific 
shops in Omaha by J. H. McConnell, Suvt. of Machinery 
and Motive Power. 

The materials tested were Colorado sand stone, Sioux 
Falls granite, and Wade paving brick, which isa brick 
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manufactured from a composition of matter recently 
patented. The stone was prepared for test by being cut 
inte 2-in. cubes, with true faces. The brick tested were 
pieces cut from whole brick, and the faces exposed to 
pressure were not dressed but retained the shape and 
imperfections caused by burning. All material tested 
was padded with one thickness of brown paper. The 
tests resulted as follows: 


Material. Surface Crushed at. 
ressed. 
Colo, sandstone........ sq. ins. 11,500 1bs. per sq in. 
Sioux Falls granite....  4sq.ins. 23,300 _ 
Wade brick No.1.....  9sq.ins. 18,000 - + 
Cracked in two at 
Wade brick No. 2..... 7sq. ins. 28,000 Ibs. per sq. in. 


Wade brick No. 2, 7 sq. ins., was subjected to a pressure 
of 191,000 lbs , the capacity of the machine. This piece was 
cracked in two, but was not crushed, showing a strength 
of about 28,000 Ibs. per sq. in-, which is by far the strongest 
brick yet reported. 

These bricks are a novelty for the reason that they are 
made of fire clay, a material that has been experimented 
with a great deal, in attempts to make paving brick, but 
with indifferent results. The result in this brick is pro 
duced by the addition of a peculiar earth found in this 
locality. The brick can be made wherever fire clay can 
be found; and as fire clay ‘is common, the brick can be 
produced in nearly every city of the country. 

The product has the appearance and texture of stone 
and the density of granite, its absorption being 0.6% of its 
weight. Yours truly. W.N. Williams. 

Omaha, Neb., Jan. 28, 1892. 


WORTHLESS GOVERNMENT ENGINEERING. 


Sir: That the “improvement of waterways and deep 
water harbors, so as to accommodate the increasing com 

merce of the country, has been ably discussed by legis- 
lators and professional experts,” may be true. That “the 
unanimous conclusion is that the results thus far obtained 
are very inadequate,” is probably not so true; excepting, 
of course, the conclusion of a set of experts who are en- 
deavoring to impress upon Congress their individual 
opinions as to how the harbors should be improved, and to 
induce Congress to take the engineering from an able 
corps of engineers, educated at government expense, and 
put it in the hands of civil engineers, inexperienced in that 
special branch of engineering. 

The tone of Mr. Wisner’s article, under the above title, 
in the “Engineering Magazine,’’ suggests that it is in- 
tended to open afresh the discussion of the bill introduced 
jn Congress several years ago to forma civil engineering 
bureau. It contains accusations, and, I may say, abuse, 
of the U. S. Engineer Corps, which 1, asa civil engineer, 
do not like and consider ur called for in the discussion. I 
refer to the claim that the U. S. Engineer Corps has been 
‘‘a total failure,” and to the inference that its members 
are a set of incapable ignoramuses, reckless in regard to the 
expenditure of public funds, and apparently not anxious 
to be relieved of the evils of which they complain, This 
does the U. S. Engineer Corps great injustice. There can 
sertainly be no objection made to discussing the best 
methods of improving rivers and harbors or of organizing 
the engineering force that is to have charge of them. 
When the question of organizing a civil engineers’ bureau 
was discussed, some of the U. S. Engineer Corps approved 
the suggestions. If [ am not very much mistaken, the 
jate Col, Walter McFarland, who enjoyed, I think deserv- 
edly, the reputation of being a fine engineer, was among 
the number approving a change. Others approved of a 
change being made. 

The article goes on to say one member of Congress is not 
satisfied with the reports, and states that some terrible 
mistakes have been made; another member of Congress 
says, their salaries go on, and it does not make acent’s 
difference whether they spend the money wisely or not, 
After this statement the officers of the corps are accused 
of lobbying for certain ports and disparaging other ports. 
In view of all the difficulties, red tape, insufficient appro- 
priations, work built one year and allowed to wash away 
the next for want of means, failure of works, and conse- 
quently assailed reputations, why should any of the 
corps desire to lobby when their salaries are secured to 
them, and will not be increased by any appropriation, no 
matter how large it may be? Mr. Wisner triumphantly 
asks if congressmen believe, as they say they do, that 
“the corps has failed totally to fulfill the purposes for 
which it exists, why not blot the system out of existence 
and inaugurate one of conducting public works based 
upon business principles?” To this I reply, because two 
congressmen do not constitute Congress; that it is not 
such an easy matter to blot out of existence a system 
that, in spite of its defects, has been going on for years, 
and replace it on business principles. The business prin- 
ciples, which do not originate in the Corps of Engineers, 
are, in my opinion, one of its greatest drawbacks. And, 
judging from the past, there must be great difficulty in 
formulating business principles which will enadle the au- 
thorities at Washington to keep track of every broom and 
tin spoon used upon the government Jvorks from Maine to 
California, and compel a Southern darkey to spell his 
name the same way on duplicate rolls. 

That there have been terrible mistakes may be true, and 
the same terrible mistakes might have been made un- 
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der civil engineers. I havo read of such things occurring. 
What reason is there to suppose that men who graduate 
among the first of their classes at West Point, and who 
come from every state in the Union, are not as capable of 
improvement in their profession as men from any other 
‘echnical school? The young engineer officer undergoes 
pretty much the same experience under his superior offi- 
cersthat the young civil engineer does. He is not in- 
trusted with important work until he has shown his 
ability to manage it. I believe that the average U.S. 
engineer is superior in theoretical attainments to the 
average civil engineer; and while there may be a few civi) 
engineers in this country who could fill the places of the 
best U. S. engineers the rank and file among civil engi- 
neers would not reach the military average. 

Mr. Wisner has himself referred to the drawbacks 
which are very often ruinous to the works controlled by 
the U. S. engineers. If he had tabulated those 
drawbacks and endeavored to show how seriously they 
affected the officer in charge as well as his work, his 
article might have been of soine benefit in discussing the 
evils of the system. Instead of that he has managed to 
write his article so as to concentrate the reader's mind 
upon the worthless engineers and leave him under the 
impression that the engineers and not the system are to 
blame. 

In calling attention to the failures he mentions Galves- 
ton and Charleston harbors, and refers as usual to what 
Capt. Eads did. Capt. Eads deserves credit for his work, 
and, in my opinion, got it, both in money and in reputa- 
tion. The impression is produced that the Engineer Corps 
as a body disapproved of Eads’ plans, and that they had 
never dreamed of jetties until Capt. Eads suggested them. 
| have always understood that Capt. Eads got his ideas of 
jetties and their uses in Europe, where the United States 
engineers got their ideas, Some of the U. S. en- 
gineers approved Capt. Eads plans, I think, and others did 
not, and Capt. Eads was successful in spite of the criti 
cism. The fact, however, that some of the corps differed 
with him is not prima facie evidence that they were ig- 
norant. Some of the best civil engineers differ, and gen- 
erally one of the two is wrong, but not always a fool. 

It always seemed to me that “‘jetties’’ in the case of the 
Mississippi was a misnomer, because the principai im- 
provement there consists of longitudinal jetties, that I 
would call training dams. It is true some jetties were 
built and connected, and [ may be wrong in my supposi- 
tion that the term should be applied only to dams at right 
angles or thereabouts, to the current. The length of these 
training dams has been increased, as appears from the 
reports of the civil engineer, published, approved and 
commended by the U. S. engineer incharge. I would like 
to ask Mr. Wisnerif he does not know of any successful 
work done by U.S. engineers? If he thinks a systerm of 
improvements that is successful in one harbor will neces- 
sarily be so in all others? Does he know positively that 
the work he has done on that Gulf Coast harbor is a suc- 
cess; i.e., did he obtain the desired depth on the bar, is 
that depth likely to be maintained one, two or three 
years, and has the work been finished long enough to 
warrant the above conclusions ? 

Should I ever meet an engineer who “ knows it ali’”’ in 
bydraulic engineering I would be afraid to trust him, 
and be very doubtful of his knowing anything, because I 
find the best authors on the subject, after attempting to 
control the rivers and tides and wrapping them up in 
cubic and biquadratic equations, are forced to admit that 
there are some functions they cannot get at. They fall 
back on experiments and past experience. It is very evi 
dent that Mr. Wisner knows a great many of the difficul- 
ties under which the U. S. engineers labor, and as he is 
clear of them now and has no axe to grind, I think he 
ought to furnish Congress with a list of the useless re- 
quirements with which they are hampered. Mr. Wisner's 
rernark on the Mississippi Commission would not lead a 
eareful reader to believe that substituting the civil for 
the army engineer is likely to benefit the country. If 
the civil engineers on that commission disapprove of the 
management, the project or plans, they ought to know 
that they are at liberty to make a report of their own, or 
at least to disagree with the military portion of the com. 
mission, and publish their reasons. I think the army en- 
gineers do so, and I do not believe the civil engineers on 
that commission are afraid to do se, if they so desire. Mr. 
Wisner can take either horn of the dilemma. The civil 
engineers on that commission, from his point of view, 
are either incompetent or they are afraid to act. 

The salaries fixed by the bill that was introduced in 
Congress to form a Civil Engineers’ Bureau, had the ap- 
pearance of being fixed by a few who hoped to secure the 
best places, because the salaries paid the class of men who 
are now serving the Government were not increased, al- 
though I remember it was claimed that the Government 
could not employ competent men because it did not pay 
enough. The following is the list: 

1 Chief Engineer, $19,000 per annum. 

4 Associate-chiefs, $7,500. 

9 to 11 Department Engineers, $6,000. 

5) Division Engineers, $4,000. 

100 Resident Engincere, $2,700. 

2% First Assistant Engineers, $1,300. 

230 Second Assistant Engineers, $1,200. 


Numerous articles appeared in the technical journals, 
and were distributed throughout the country claiming 
that good engineers would not serve the Government ;they 
were worth more moaey; and the inference could be 
nothing else than that the U.S. Engineers were addi- 
tionally hampered by a set of no-account assistants 

Now look at the list of salaries again, fixed, I suppose, 
at the suggestion of the civil engineers’ friends. Out of 
615 engineer officers, 65 of them were to receive from 
$1,000 to $10,000. The remaining 550 were rated at the 
same salaries as the incompetent (?) assistants now em- 
ployed were then receiving. Where does the inducement 
for civil engineers to form this Bureaucome in? The fact 
is too apparent that there isa clique behind this bill; that 
whether the Bureau 1s formed or not matters very little 
to the majority of civil engineers. The U. S. engineers 
are not paid out of the appropriations, and no matter how 
much extra work they have, their pay is not increased 
First class civil engineers very often get larger salaries 
than those specified in that bill, but they are not for life 
and good behavior. Very few civil engineers would be 
benefited by that bill, possibly 65. And after the organiza 
tion was complete vacancies would be filled as in the 
present corps, by promotion. With the same laws and 
regulations there is no reason to suppose the works would 
be any better managed. 

If this subject is to be discussed, let it be done without 
personalities and accusations reflecting upon men, who, 
so far as my experience goes, stand as high professionally 
and morally as civil engineers. Expose the defects of the 
system, enumerate them and the instances of the bad 
effects of certain requirements. Suggest changes in the 
laws, and convince Congress and the heads of depart- 
ments that the changes can be made without detriment 
to the service. Formulate the whole system before form 
ing a Civil Engineers’ Bureau, and, above all, keep the 
new organization free from politics and politicians. A 
bureau hampered by the same difficulties that are now 
cop)plained of, and made up of new men, would be worse 
than the present state of affairs. Don’t injure the cause 
of reform by casting unjust imputations upon a class of 
men like the U. S. engineers, who have maintained their 
integrity and honesty since the organization of the corps. 

Mr. Wisner says: “It is also hinted that the managers 
of some technical journals whose main support comes 
from civil engineers, and whose intcrests they should rep- 
resent,do not give the matter the support they should, 
for fear of losing their columns of profitable Govern- 
ment advertisements.” This is the “most unkindest cut 
of all;’’ at the same time it suggests in what interest the 
article is written, The technical journals of this country 
are edited, and controlled by some of the best talent in 
the civil engineering profession. Their columns have 
always been open to discussion of all engineering ques- 
tions, free from personalities, and I trust they may con- 
tinue in such a course. It is wrong to attack them for 
not publishing articles abusive of the U. S. engineers, or 
any other class or body of engineers. 

Wholesale abuse and unwarranted attack is what I 
object to, especially when coming from civil engineers. 
It can result in no good to the civil engineers as a class, or 
individually. it will injure the cause it is intended to 
help, and make Congress and the country at large sus- 
picious of the motives and recommendations of every 
civil engineer. W. G, Williamson, 

eee M. Am. Soc. C. E. 
NOTES AND QUERIES. 

J.B. asks how the mantissa of a logarithm is pro 
duced. Full explanations will be found in books which 
ought to be included in every engineer's library, and it is 
not the province of this journal to serve as a substitute 
therefor. 


P. A. R., of Chicago, Ill, asks the following question 
concerning the construction of the Sand Patch tunne! on 
the Pittsburg & Connellsville R. R., now the Pittsburg 
Division of the B. & O. R. R. He understands that this 
tunnel, a short distance west of Cun:berland, Md., was 
built. by first cutting narrow trenches at the sides to con- 
tain the abutment walls, and the center core thus left was 
removed after the arch was built. He asks if this was 
so? Wecannot inform him astothistunnel. But as we 
understand his description, the work was done on the 
«center core” or German system of tunneling, in very 
common use in Europe since 1828, and applied to several 
American tunnels, 


H. F. Carroll & Co., Port Jervis, N. Y., ask: Can you 
inform us as to where we can get information on the eub- 
ject of automatic appliances for the raising and lowering 
of water gates, such as would be suitable for a 24-in. main 
leading from an impounding reservoir? The appliance is 
to be used in cases of fire. 

We know of no such appliances. 


H. K. O., of Seattle, Wash,, asks for reference to some 
publication detailing the methods of mining or producing 
borax, the cost of the crude product and of refining, its 
consumption in this country, market value, etc. 


The S. W. P. Co., Alton Junction, Ill., inquires concern- 
ing superheated steam and its properties. Superheated 
steam is steam which has a higher temperature than that 
corresponding to its pressure. Steam as furnished by 


ordinary boilers carries with it asa rule from 1* to 5¢ of 
its weight in the form of minute particles of “ entrained ” 
water. Asits temperature is raised this water is con- 
verted into steam, and the steam isthen known as satu 
rated. After this point all the heat absorbed is used in 
superheating and expanding the steam, the expansion 
soon becoming uniform like that of a permanent gas, and 
not by any means 80 rapid as when the steam is heated in 
contact with water. Superheated steam used in an engine 
does not cause as much loss by condensation and re-evapo 
ration as ordinary steam, since it carries a surplus of heat 
into the engine cylinder. It is apt to cause trouble with 
the cylinder lubricants, however, on account of its heat. 
Steam is not chemically changed by 
when cooled off it condenses to 
water. 


superheating, and 
its original volume of 


COMPOUND LOCOMOTIVE, HUNGARIAN 
STATE RAILWAYS. 

The engine which we illustrate this week is one 
designed forthe Hungarian State Railways, and 
built at their works at Budapest, to 
quirements of the service for heavy express trains 
the growth of traffic due tothe introduction of the 
zone tariff system having made it necessary to use 
more powerful engines. 


meet the re 


The express engines of th 
ordinary type are not sufficiently powerful, and on 
the line between Budapest and Vienna it is fre 
quently necessary to use two engines for the express 
trains. The points aimed atin designing this new 
type of engine were as follows: (1), to haul a train 
load of 160 tous at a speed of 37.2 miles per hour up 
grades of 0.67 with sharp curves, and at 49.6 
miles per hour on the level; (2), to burn lignite fuel. 
and to evaporate not less than 5 lbs. of water to 1 
Ib. of fuel; (3), not to exceed a weight of 14 tons per 
axle; and (4), to admitof engine and tender being 
turned on a turntable of 44.28 ft. radius. In order to 
increase the power of the engine as far as possible’ 
and at the same time to limit the consumption of 
steam, the compound system has been adopted, 
using two cylinders on each side, placed tandem, 
and placed outside the frames. 

The engine is of the eight-wheel type, having four 
coupled driving wheels and a four-wheel leading 
truck. The boiler is of Martin steel, and has a large 
copper firebox; the tubes are of mild steel, with cop 
per ferrules. The firebox is shallow, being over the 
rear driving axle, and is 8.71 ft. long by 3.64 ft. wide. 
The truck has a hemispherical center bearing, and 
spring side bearings, the helical springs of which 
appear to be very light. The main and truck frames 
are of mild steel plates, and the former are outside 
the wheels. The driving and truck wheel springs 
are of the pattern adopted on the Belgian State 
Railways (Eng. News, July 18, 1891), and the driving 
springs are connected by equalizing levers. There 
are twocylinders on each side, outside the frames 
and arranged tandem, with the low pressure cylir: 
der infront. To facilitate starting, an intercepting 
valve is used by which live steam can be admitted 
through the receiver into the low pressure cylinder, 
a relief valve on this cylinder limiting the pressure. 
The valve gear is of the Walschaerts type, with e« 
centrics outside the frames, and a screw reversing 
gear is used. The smokebox has an extensi»v front, 
fitted with a spark arrester. This arrangement is 
already employed on many of the engines, and is 
said to be indispensable when lignite is used for fuel. 
‘The engine is fitted with the Gresham sand jet to 
the driving wheels, but, instead of steam, com- 
pressed air from the Westinghouse brake reservoir 
is used to throw the sand on the rails. The receiver 
on each side of the engine is fitced with an air inlet 
valve to prevent the suction of gas from the smoke- 
box when the engine is running with the throttle 
closed. A Kordina lubricator is fitted to each bigh 
pressure cylinder. The feed water is supplied by 
twoGresham & Craven injectors. A Petri speed in- 
dicator is used, as on all the express engines of 
these railways. 

The tender is of the standard type of the Hun- 
garian State Railways, having six wheels and out- 
side plate frames. It carries 8 tons of coal, and 
the tank has a capacity of nearly 3,000 gallons, which 
is sufficient for a run of 244 hours without a stop. 

A peculiar feature of this engine is the position‘of 
the truck, which is set very far back and close to 
the driving wheels. The distribution of the weight 
is also singular, the load on the driving wheels.and 
on the truck being practically the same, in order to 
keep the weight per axle within the specified 
amount. In the tests made with the engine it is 
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said to have fultilled all requirements as to speed 
and power, to have been very steady on the track, 
and to have evaporated an average of 5!¢ Ibs, of 
water to 1 lb, of fuel. The railway management 
intends to build three engines of this type, as well 
as two simple engines, practically identical and 
with the same boiler capacity, but having only two 
cylinders. Comparative tests will be made of the 
simple and compound engines. The following are 
the leading dimensions and particulars of the com 
pound engine : 


(‘ylinders, b.p. lf » 26 ins. 
7 ip aes oo tacvegeee ae 
Proportions of h.p. tol. p. cylinders............... 1:2.3 
Diameter of driving wheels. a ete 6.56 ft. 
of truck wheels 344° 
of boiler ? 


Tubes, number > 
outside diameter 





length 
Heating surface: tubes . 
; firebox. 129.12 
total 1,451.52 
forite area 32.28 
s Sender 
*- 
~ 
” 
| 
| 
a A ; { 
Cross Section Through Cross Section F hrough 
Firebox Cylinders 
tom | 
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COMPOUND LOCOMOTIVE 


Weight on driving wheels . 61,508. 34- Ibs, 


a. cay 58 421.90 
total, ia working order 119,930, 24 

empty 5 a eb a see 110,230.00 
of tender in working order. ...... 89.286,30 
; COE. Scents -. eee 34,171.30 


FAILURE OF OLD MONTREAL REVETMENT 


WALLS. 


instructive examples of the effect of 
frost to cause gradual failures of even the best re- 
vetmenut walls, ifadequate precautions are not taken 
and of a curiously exact balance between resisting 
and overturning forces, have existed for many years 
at Mentreal, where the old walis have been under- 
volng, and still are undergoing, renewal. We have 
endeavored without success from time to time to ob- 
tain details of these failures and reconstructions for 
publication; but a recent paper by Mr. W.J. Sproule 
before the Canadian Society of Civil Engineers, read 
Jan, 28, 1892, gives most of the details which we de- 


Some very 
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sired. The following is a substantially complete re- 
print of this paper : 


The old revetment wall along the city front in Montreal 
harbor is a very instructive example for civil engineers— 
more instructive than modern examples of massive ma- 
sonry which show neo signs of failure and in which there 
may be much surplus strength, and hence much unneces- 
sary capital buried. It isan example of a wall so nearly 
equal to the requirements that part of it remains in good 
condition, while part has failed. The accompanying cross 
sections show that the wall !s much lighter than the prac- 
tice of the present day warrants for similar situations, as 
is seen by comparing its cross section with that of the 
Canadian Pacific Ry. revetment wali recently built, and 
yet, after 50 years’ duty, a considerable part of the wall is 
but little disturbed and with a similar rate of degenera- 
tion would not be in bad condition 50 years hence, while 
part has failed so badly that it became unsafe, and timber 
props were resorted to several years ago. Part of the wall 
was built in 1831 and part in 1840-41. The failure during 
recent years has been very gradual and the displacement 
probably nearly equal from year to year. Parts of both 
the older and newer portions of the wall have 
failed. Their cross sections differ but little. This 
seems to indicate that the wall of 1831 had not 
shown signs of failure in 1841, otherwise the newer 
wall would likely have been built heavier. The 
wall is an ordinary retaining wall to support a city 
street. In the rear the ground rises rapidly in 
part, and in part is level fora considerable dis 
tance back. The wall is about one mile long, and 
on the harbor side is bare for a height of about 10 
ft. from the wharf level to the coping. 

In the beginning of winter. but always after a 
considerable interval of severe frost, in which the 
hermometer usually goes below zero, the river 
rises until the wallispartly immersed, the average 
height reached by the river at the “ taking ” of the 
ice being, for the last 40 years, a level within 5 ft. 
of the copiug of the wall, varying, however, much 
from this level, often being lower and frequently 
nearly uptothe coping. After the ice becomes 
stationary on the river the water falls gradually 
and usually recedes from the foot of the wall, but 
at times remains for a long period in winter 1 ft. 
ito 3 ft. up on the face of the wall, fluctuating one 
or two feet with variations in the temperature of 
the weather. Part of the wall in this way is often 
exposed to temperatures 15° to 20° below zero after 
being immersed in water for days or weeks. 

But this does not seem to be the determining 
cause of failure, for the best and worst parts of the 
wall have been equally exposed to these conditions. 
The masonry on the inclined surface of the ramps, 


much displaced. The wall is built of limestone 
from quarries in the vicinity of Montreal. A 
few stones are cracked and somewhat weathered, 
but sufficient disintegration has not taken place 
in the stones themselves to perceptibly affect 


HUNGARIAN STATE RAILWAYS 


the general stability of the structure. The face is bush 
hammered ashlar, backed with rubble masonry. The 
face courses vary from 10 ins. to 13 ins. in thickness, 
but are in general Il or 12 ins. thick, and the stones 
in certain parts average 3 ft. in length; in other parts 


3 ft. 5 ins. The bed joints average 0.22 in. in thick- 
ness. The coping stones average 5 ft. 2 ins. in length, 
12 ins. in thickness, and 2 ft. 6 ins. in width. The 


wall has failed by sliding on the joints, especially at 8 to 
10 ft. down from the coping or 1 to 2 ft. above the wharf, 
and by revolving on the joints, but as no systematic ob- 
servations are available, it is uncertain whether these two 
motions have taken piace simultaneously, or whether the 
revolving began after the sliding movement had seriously 
affected the equilibrium of the wall. The sliding movement 
amounts to 5 ins, in a single course in certain places, and 
a very slight displacement on joints seems to have taken 
place even in the best portions of the wall, but are here so 
slight as to make it uncertain whether the irregularities 
observable are due to imperfections in the setting or to 
subsequent movement. The mortar seems tc have lost all 
its bonding strength and as picked from the joints ap- 


however, at from 1 ft. to 3 ft. above wharf level is - 
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pears asa granulated mixture of earthy materials and 
lime. No openings or “ weepers”’ appear on the face o1 
the wall to drain water from behind. Where excavation- 
have been made near the best parts of the wall the foun- 
dation is a coarse sand, apparently the old river beach 
and this porous material no doubt has served a usefy! 
purpose in draining the wall, but the examinations hav: 
not yet been extensive enough to warrant the conclusion 
that the superior condition of the wall here is wholly due 
to this cause. Fortunately the wall has served its purpose , 
and must be takea down and entirely obliterated in car 
rying out the general harbor improvement project late!) 
adopted, and this would be necessary even if the wal! 
were in the best condition. When this is done, something 
more may be learned of weak points of the wall and of the 
causes that preserved or destroyed it. 


THE THOWLESS ALUMINUM PROCESS. 
A semi-public test of this process was recent; 
the shops of 
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Works, Newark, N. J. The process is claimed to be 
a new and more economical one than any now in 
use, but the fact that by the new process the mate- 
ria) cannot be sold for less than 50 cts. per Ib. does 
not seem to warrant any enthusiasm over the new 
mode of producing the metal. 

By this process metallic sodium is made from 
caustic soda and so cheaply that it can be sold for 
7 cts. per lb., while it has so far sold for $1 per Ib. In 
making the aluminum, the new process takes 
a quantity of caustic soda, and while it is in a heated 
state it is passed into aniron retort which has been 
previously charged with carbon, either in the form 
of gas retort carbon or commercial charcoal, An 
immediate dissociation takes place, forming a so- 
dium vapor, which is allowed to pass off through a 
conducting pipe, and this vapor as it condenses forms 
the metallic sodium. Inthe next step of the process 
the aluminum material, which is cryolite or bauxite, 
and preferably the latter, is melted in clay ecru 
cibles until it is a bright red, when the metallic 
sodium is placed at the end of a long iron hook and 
dipped and stirred in the hot molten material until 
it has united with the heated mass. A rapid chemical! 
action is the result, in which the aluminum is formed 
in the crucible, and after it is decanted into cold iron 
pots the light metal rises to the top, and when cool 
is separated and recast. 





The channel of the Hudson River, from New York to 
Albany, is made subject of a report by Lieut.-Col. Gilles- 
pie, U. S. Engineers, to Gen. Casey, Chief of Engineers. 
Col. Gillespie gives the cost of a 22-ft. channel, 400 ft. wide, 
from Albany to New York as $5,934,847. A 22 ft. channel, 
100 ft. wide, from New York to the foot of Broadway, 
Troy, and thence 22 ft. deep and 200 ft. wide to the State 
dam at Troy, would cost $19,507,882. A channel 12 ft. deep 
and 400 ft. wide from Coxsackie to the foot of Broadway 
in Tioy, and thence 12 ft. deep and 300 ft. wide to the 
State dam at Troy, would cost $2,447,906. The 22 ft. chan 
nel is not recommended now, but the Boayd of Engineers. 
of which Col. Gillespie was president, reports that the 
third project is well worth the expenditure required, or 
$2,447 906. 
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CONSUMPTION OF WATER AT BIRMINGHAM, 
ALA. 


The accompanying diagram shows graphically the 
average daily consumption of water, by months, at 
Birmingham, Ala., from 1882 to 1891, inclusive. It 
also shows, by years, the estimated population of 
the city and such suburbs as are supplied with water 
from the Birmingham works. By means of further 
estimates both the yearly consumption and popula- 
tion are extended to include the year 1902. 

As will be seen, the increase in consumption and 
population have been approximately at the same 
rate, although in 1887 and for the last half of 180 
and the whole of 1891 consumption has been increas- 
ing faster than the population. 

The diagram has been taken from a report on an 
additional water supply for the Birmingham Water- 
Works Co., by Col. J. T. Fanning, consulting engi- 
neer, Minneapolis, Minn, It is interesting as show 
ing the monthly consumption of water and the re- 
lation between consumption and population, and 
also as showing Mr. Fanning’s method of arriving 
at the probable future needs of the company. From 
the diagram it will be seen that Mr. Fanning esti- 
mates that the increase in population and consump- 
tion will gradually become more nearly uniform. 

The actual figures upon which the diagram was 
based are as follows, the populations being given for 
two extra years, 1880 and 1881 : 

From 1880 to 1891, actual consumptions, 





Estimated Average daily 

population. consumption. 
Sc vowcurctect 4,000 ena 
cssbensdacnsvdscves cakves ceed 6,800 sated 
Do kc ccticécagheahes coeevestes 10,000 665,742 
SG 6xuseenacgdua’ ..« 13,000 1,057,952 
Be canes . 16,200 1,119, 263 
Gavan yi Labbavaves ss <wadcexs 19,200 1,245,974 
RE ac teees 26,500 2,126,257 
errr ree . 33,600 3,403,691 
RR ae re 40,500 3,218,735 
18u0..... . 42,700 3,633,000 
RSE 5 "FR Oren 44,700 4,437660 
PEGS cos na PoC no dns 90 60s esc ves 49,300 5,792,982 

From 1891 to 1902, estimated consumptions. 

1892..... ae pebedeuectixacceeeoul 53,900 6,160,000 
Prev edeuinesssecs weaceecen Me 6,560,000 
Eas cadeddehrcitkéernsheaveades 62,800 6,960,000 
eis ecceets . 67,400 7,360,000 
1896... daxataustsnacate 72,000 7,760,000 
1897... jugdces, osesuet we §, 160,000 
Min ds vhapedsbeseckecus iéeuutes 80,300 8,560,000 
BI ese<axtces ees 85,400 9,966,000 
Dddiesuranseksuecanne Canine . 90,000 9,360,000 
SRG red bos Cin babendedsddaa . 94,500 9,760,000 
TRS ss ess 99,000 10,200,000 
1903 , *|1038;700 19,560,000 
1904. aN Seuduae 108,200 10,960,000 
1905 aire a dcvaaeh 112.200 11,360,000 


We are indebted to Maj. W 
and Superintendent of the Birmingham Water- 
Works Co., for the report from which the diagram 
and the above information have been taken. It 
should be added that all the water used at Bir- 
mingham is pumped and that the supply is from 
streams. 


J. Milner, Secretary 


IMPORTANT CHANGE IN THE STANDARD OF 
LENGTH AND DIMENSIONS FOR 
VITRIFIED SEWER-PIPE. 

Last December Messrs. Blackmer & Post, of St. 
Louis, Mo., sent out a circular, addressed to city 
engineers, and other civil engineers, sewer commis- 








Common 12.in. Sewer Pipe 
Length of Pipe, 2 ft.; Depth of Socket, 1 ins 





Improved 12-in. Sewer Pipe. 


Length of Pipe, 2 ft. 6ins; Depth of Socket, 3 ins 


sioners, and those generally interested in sanitary 
matters, asking opinions as to the advisability of 
making sewer-pipe in 214 ft. instead of 2 ft. lengths, 
as generally made. Over 800 replies were received, 
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and fully 95% of these expressed approval of the pro- 
posed change, for the following reasons : 

With the longer section better alinement and 
grade can be secured ; there is a considerable saving 
in time, labor and cement in making joints, and, a 
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one joint in every five is avoided, the completed 
sewer is stronger and better. 

This action has led the firm named to change its 
standard of length to 2%¢ ft. for all pipe hezeafter 
made, and other makers will doubtless follow to 


a Mitins 


L335 
8 
meet a well expressed demand for longer sewer pipe. 
No change is made by Messrs. Blackmer & Post in 
the T and Y junctions, which will be 2 ft. 


long as 


before, as such change would operate against the 
use of the fittings of other manufacturers, and ne 
cessitate a change in the price list. 

Messrs. Blackmer & Post have also made anothe: 


improvement that has met with marked 
and that is an increase of 50°. in the socket-length of 
double-strength culvert pipe, and all sewer pipe 

The sockets are made of the same thickness as the 
shell of the pipe and they 
around the inside of the socket 


approval 


now put corrugations 


and outside of the 


spigot-end for the purpose of giving a better bond 
to the cement and thus making a stronger joint, 
The tirm show no advance in their price list, as com 


pared with the older forms, by reason of these im 
provements, These important and sensible changes 
in an article in such common use as sewer-pipe are 
worthy of especial notice by engineers, and the two 
cuts given show at a glance what the new depart ure 
effects, 


\ NEW JOURNAL BOX, 
rhe cut given herewith illustrates a new journal! 
box for which the Franklin Institute of Philadelphia 
recently awarded the 
merit. 


Longstreth silver medal fo: 
It is intended especially for 


speed machinery, 


use on high 
where its ease and accuracy of ad 
justment is claimed to effect a great saving in time 
oi! and wear. 

Briefly stated, the improvements consist in mak 
ing the walls A A of the casting to extend up to 
the height of the top of the cap box C, the walls be 
ing planed through longitudinally and the cap neat 
ly fitted between them. ‘To secure the upper or cap 
box, instead of using bolts or screws to 
down in the direction of the shaft 
position by bolts D D. laid in gri 


draw it 
, it is clamped in 
cut 


wVves S, 


frahs 





versely to the axis of the shaft across the top of the 
cap and through the side walls. By tightening these 
bolts the walls are drawn together, clamping the 
cap box firmly between them, A large oil chambe: 
Dis provided in the upper cap. The packing of 
paper or wood usua!ly found in the ordinary journal 
box is entirely dispensed with here, thus leaving 
room for a strip of wicking E, edge of which 
comes in contact with the shaft for lubrication, and 
the other edge connects with an oil well B. Chan 
nels are provided in the casting for carrying any ex 
cess of oil back to the well. The journal box it is 
said can be aajusted to the shaft with certain ac 
curacy in one-tenth of the time required to properly 
adjust a journal box of the type. This 
is accomplished by thoroughly oiling the shaft 
where it enters the box, and placing the cap in po 
sition where it seats itself upon the oil in aeceurate 
adjustment, then by tightening the bolts immediate 
ly the cap will be rigidly secuged in its properplace. 
No amount of strain that can be put upon the bolts 
can effect the adjustment of the cap, which is evenly 
separated from the shaft by the film of @i),and ex 
perience has shown that the clamping of a journal 
box in this way is effective and durable. This fact 
will be apparent when it is considered that split 
pulleys are clamped to shafting, and that notwith 
standing the leverage of the pulley they hold satis- 
factorily. This device is patented by Mr. Joseph J. 
White, president of the Pennsylvania Machine Co.,, 
Philadelphia, Pa, 
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RIVETED JOINT DIAGRAMS. 


The diagrams here given are intended to facilitate 
the operation of obtaining] the calculated percent- 
age of strength of riveted joints in boilers or other 
riveted structures. They are based upon the for- 
mula of the British Board of Trade and of Lloyd's 
Register. The diagrams do away with the necessity 
for the arithmetical operations usual with these 
rules, and reduce the danger of error. We are in- 
debted to London “Engineering” for the diagrams, 
which it thus explains: 


The diagrams, it will be observed, consist of two sets of 
curves, carefully drawn through plotted points obtained 
by several hundred separate calculations. From the 
upper set can be obtained the percentage of remaining 











- FORMULAS 
; ae oe 100 : - $ Lioyds & Board of trode 
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a oom 100 S, for iren plates & iron rivets 
A> W223 Board of 
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P _ Greatest pitch of rivets in inches. 
D = Diameter of rivets. 
A = Area of rivets. 


N wm Number of rivets in one pitch. 

T = Thickness of plates in inches 
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Iron plates & iron rivets (punched holes) 
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Iron plates & iron rivets 
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Per-centage of strength of Rivets 
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plate section between the rivets of a joint as compared 
with the solid plate; and from the other the percentage of 
strength of the rivets in a joint to resist shearing as 
compared with the solid plate to resist a tensile strain. 
The lower result obtained is of course the percentage 
of strength of joint to be used in any further cal- 






culation; such as the safe working or ruptur- 
ing pressure of a _ structure. The formula for 
obtaining the first of these  percentages—i.e., 
the percentage of remaining plate section—by both 


(P — D) > 
5 

100 = percentage of strength of plate ; where P = pitch of 
rivets in inches, and D = diameter of rivets in inches. To 
obtain the same result from the diagram, all that is 
necessary is to find the pitch along either the bottom or 
top of the upper set of curves, follow the vertical line at 
this place until the curve of rivet diameter is reached, 
then follow the horizontal line to the extreme left, where 
the percentage can be read from the vertical scale, 

The formula for calculating the percentage of strength 


he Board of Trade and Lloyd's rules is: 
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of sive is more formidable. By the Board of Trade rules 


it is: os T < 109 = percentage of strength of rivets when 


plates and rivets are both of iron; where N = number of 
rivets in one pitch,A = area of each rivet, P = greatest 
pitch of rivets in inches, and T = thickness of plates in 
inches. In the case of steel plates with steel rivets, the 


formula becomes N x A x 23 x 100; and for steel plates 
Px Sx ry 

with iron rivets Nx A> > x 100. By Lioyd’s rules the 
PxTxr 


formula for iron plates and iron rivets with punched holes 


f 





is P xT X 100; for iron plates and iron rivets with drilled 
holes NX 4 . ‘ 90; for steel plates and steel rivets NX A 
PxT rx fT 


NXA., 








Feb 


—in the case of five rivets—by taking out first the per- 
centage for three rivetsin one pitch, then that for two 
rivets in one pitch, and adding the results together; or, in 
the case of six rivets, by finding the percentage for three 
rivets in One pitch and doubling the result; and so on in 
like manner for any greater number of rivets in one pitch ‘ 
Another method, which is perbaps quicker and simpler. 
is to divide the number obtained in the first operation— 
the greatest pitch of rivetsin inches multiplied by the 
thickness of plates in sixteeuths—by the number of rivets 
in one pitch in the joint to be calculated, and then to work 
from the number so obtained, on the scale for one rivet in 
one pitch at the foot of the diagram. 

It will be observed that the diagrams have a scope ex_ 
tending from about */,, in. to 14 in. thickness of plates 
from about 1 in. to 8% ins. pitch of rivets, and from %& in 


x 85; and for steel plates and iron rivets px 7 * 7. to 116 ins. diameter of rivets ar 
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TD USE DIAGRAM. From greatest pitch of rivets in inches at bottom or cop 
of diagram, follow vertical line until curve of diameter of rivets is 
reached, then Follow horizontal line to extreme left, where per centaur 
of strength of plate’ can be read on the vertica! scale. 


Greatest pitch of rivets in inches 
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Where the rivets are in double eee ONE RIVET IN One pir a He 
Shear, multiply the above results Li a two ivets + eTrtua : ware 
by 175, % Va? : A 6 WREL RIVETS tN ONE PI eT : 
ORI I ee EE OEE Me A ae 42 BC GO ee 8 4208 


Greatest pitch of rivets in inches multiplied by thickness of plates in sixteenths. 
DIAGRAMS FOR CALCULATING THE PERCENTAGE OF STRENGTH OF 


the results 
increased 


Where the rivets are in double shear 
obtained by these formulas require to be 
1.75 times. To obtain the results of any of the 
above described formulas by means of the dia” 
grams, it is necessary to proceed as follows: Multiply 
the greatest pitch of rivets in inches by the thickness of 
the plates in sixteenths—i= most cases merely a mental 
valculation; find the number so obtained on the scale, at 
the bottom of the lower diagram, suited to the number of 
rivets in one pitch in the joint to be calculated; from this 
number follow the vertical line till the curve of rivet 
diameter is reached; then from this place follow the hori- 
zontal line to the left, where the percentage can be read 
from the vertical scale suited to the type of joint under 
consideration. Should the rivets be in double shear it is 
necessary to multiply the result by 1.75 

At the bottom of the diagram for rivet percentages it 
will be noted that four scales only are provided, viz., for 
one, two, three, and four rivets in one pitch respectively. 
Should, however, the joint to be calculated have five or 
more rivets in one pitch, the percentage can be obtained 


Curves | of per-centa 
at joint as compar 
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Fig. 2. 


TO USE DAGRAM, Multiply greatest pitch of rivets 
m inches, by thickness oF fate in sixteenths; find this 
number on scale, suited to a of joint, at bottom 
we diagram; follow vertical line at this piace until 
curve of rivet diameter is reached then follow 

horizontal fine to leR where rivet percentage 
bp be read on one of vertical scales 
nent to type of joint . 
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RIVETED JOINTS. 


Itisthought by the designer that these diagrams will 
be found of great assistance to designers and draftsmen, 
and to surveyors and inspectors of boilers and other rivet- 
ed structures. The diagrams can, of course, be consider- 
ably enlarged to enable them to be of greater service for 
office use, or when great exactness is required. Confusion 
and possible mistakes in their use can be reduced to a 
minimum if the operator holds the edge of a piece of paper 
along the line he is following; or better still, if the scales 
tothe left of the diagrams are marked upon portable 
pieces of card, or other suitable material, which can be 
applied to the vertical line to be followed. The height of 
the curve of rivet diameter, and the corresponding per- 


centage on the scale, can be ngted without fear of error. 


A navigable waterway from London _.to ‘Bedford, Eng- 
land, is a project now before Parlitdment. The company 
proposes to deepen and widen the river Ouse from Bedford 
to Kempton, and build a canal, with locks, to connect 
with the Grand Junction Canal at Soulbury, in Bucking” 
hamshire. 
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PROPOSED PUBLIC WORKS IN VIENNA. 

The gigantic project for new city subways, sewer- 
age and harbor works, etc., which, for political rea- 
sons, has been retarded for decades, seems now to 
be taking tangible shape. The “ Deutsche Bauzei- 
tung” thus outlines these works, some of which are 
to be started at once. The followirg points are cov- 
ered by the complete scheme : 

1. The construction of a city transit 
planned as long ago as 1873. 

2. The rectification and control of the Vienna 
River, which is a small tributary of the Danube, 
running at right angles to the latter through the 
heart of the city, and which, during the spring 
freshets, often threatens to inundate the lower 
parts of the city, and the waters of which, when 
stagnant during the summer months, become nox- 
ious to health. 

3. The construction of collecting; canals on both 
sides of the present Danube Canal, and 

4. The creation of a winter port, protected against 
floods on the existing Danube Canal. 

The cost of these works is to be borne by the em- 
pire of Austria-Hungary, the province of Lower 
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line, 3.5 miles long, which will cost about $1,440,000. 
It is to connect this part of the city with the Franz- 
Joseph Railway at Nussdorf, and will be partly sur- 
face, partly elevated. 

Finally a suburban transit line will be constructed 
forming a second connection of the Franz-Joseph 
Railway with the West Railway. It is to start at 
Penzing, and run through Breitensee, Ottakring 
Hernals, Waehring and Doebling to Heiligenstadt 
The length of this route will be 5.8 miles. It will 
have only a moderate passenger and freight traitic 
at first. The cost of constructing it is estimated at 
about $3,880,000. The suburb line will be extended 
later, so as to connect with the industrial center; it 
will be a surface railway, ee 

Local Transit.—The first of the local lines contem- 
plated is the Vienna River transit line, starting at 
the Westbahnhof, and running along the Vienna 
River to the Hauptzollamt station; thence crossing 
the Danube canal,and terminating at the Nordbahn- 
hof. A branch will run in a north-westerly direc 
tion toconnect with the steam tramway line. The 
length of the Vienna River line will be 4.5 miles, and 
its cost about $3,744,000. If necessary, this route 
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MAP OF VIENNA SHOWING PROPOSED AND EXISTING RAILWAYS. 


Austria and the city of Vienna in proportional 
parts, which latter will vary, however, for each 
group of work designated. 

Main Lines.—The main lines, shown on the map 
herewith by heavy black solid lines, will connect im- 
mediately with existing railways, while the loca- 
routes, shown by heavy dotted lines, are to be con- 
nected among themselves, and if possible with other 
lines. The main routes are to be adapted equally for 
passenger and freight traffic. The local ones will only 
serve the traveling public. Trains of from six to 
eight coaches will run every three minutes, with a 
speed not exceeding 25 miles an hour. 

The construction of the city transit lines will be 
extended over a period of years. The part to be first 
constructed is the main belt line, 9.6 miles in length, 
which will connect the Franz-Joseph with the 
South Railway, tbe Donau-Ufer (Danube shore) 
and the West Railway. It commences at the station 
at Heiligenstadt, runs southerly in general to the 
Westbahnhof (west station), and will terminate at the 
Sudbahnhof (south station). A branch of this road 
will run from the Heiligenstadt station to the 
Danube Shore Railway. The belt line will be partly 
surface and partly elevated road. It will from the 
start be adapted toa heavy passenger traffic. The 
cost of construction is estimated at 25,415,000 florins, 
or about $10,166,000. Simultaneously with the belt 
line the Donaustadt (part of the city along the 
Danube) route will be commenced, a main transit 


will be extended along the Vienna River as far as 
Huetteldorf on the West Railway. 

Next, a Danube Canal line is to be started from the 
Hauptzollamt station tothe Franz-Joseph station, 
and if necessary to the station Heiligenstadt; length 
2.3 and 1.4 miles; estimated cost about $2,280,000 and 
$880,000 respectively. 

The inner belt line starts from a convenient point 
on the Vienna Valley transit line, and will terminate 
on the Danube Canal line near the Kaiserbad ; 
length, 2.5 miles; estimated cost, $260,000. 

The Franz-Joseph Railway is to be connected with 
a railway line along the Danube Canal if the traffic 
should continue to increase. In that case the 
Danube town line will be changed to an elevated 
road, and extended down the river. The three loca- 
lines mentioned will be adapted toa heavy passenger 
traffic. If necessary, the following local transit 
lines will be built later. 

A branch from the Vienna Valley main line to the 
Aspang railway, and to the Central-Friedhof (Cen- 
tral Cemetery), with a spur to the Staats and Sud- 
bahnhof. 

A connecting branch from the inner belt line 
crossing the main belt and suburban route, and 
running in a northwesterly direction, perhaps as far 
as Dombach and Ploetzleinsdorf; and, finally: 

Two radial lines, running through the heart of 
the city, to be operated by electricity. 

The first period, reaching as far as to 1897 inclusive, 


Qe 
13% 


will embrace the construction of the belt and 
Danube town line, the former, however, only be 
tween Heiligenstadt and the Westbahnhof, 
ing a connection with the Danube Shore Railway. 
Instead ot connecting the Belt line with the West 
Railway, the Vienna Valley line may be extended 
as far as Huettelddorf and connect with the latter 
railway. The inner belt, the Vienna Valley and 
the Danube Canal, also part of the suburban transit 
line, are also to be completed in this period, so that 
with the end of 1897 they may be opened for trathe. 

The Control of the Vienna River. 
flow of water is presumed to be 
second. 


includ. 


The maximum 
21,190 cu. ft. per 
During freshets all water in excess of this 
flow will be collected in suitable The 
river thus rectified and controlled is to be partly, 
or, if necessary, wholly arched over the 
limits. Parallel with the Vienna River sewers 
will be run to the great collecting sewers yet to be 
constructed. The outflow ofthe former will, how 
ever, be permitted to act only after the sewage has 
been diluted sufficiently, in accordance the 
sanitary prescriptions. The expense of controlling 
the river is estimated at $6,000,000, not counting the 
expense for arching it. 

The Main Collecting Sewers. 
right hand side of the 
start from Nussdorf, the left one at the Mathilden- 
platz. Both will have their course parallel to the 
Danube Canal, and empty into the Danube River, 
instead of into the heretofore, <A 
continuous fall will be established for both sewers, 
the discharge from which, if needed, is to be utilized 
for irrigating purposes. The 
these is calculated at $4,400,000, 

‘the Commerce and Winter Port,—This will be 
established by reconstructing the present Danube 
Canal. For the purpose of shutting off the waters 
of the main river an entrance lock is to be placed at 
Nussdorf. On the course of the canal three or four 
weirs with locks are to be built in order to create 
the depths required. Quays will also be 
along a part of the canal. The 
$4,000,000. 

The total estimated cost of the above-mentioned 
public works is 210,000,000 florins, or about $84,900,000, 
asum as large as has ever been expended by one city, 
perhaps, for works of public improvement since 
Haussmann’s reconstruction of Paris. Vienna will 
be transformed, it is believed, from a comparatively 
stagnant city intoatruly modern one, possessing 
the amplest facilities for traffic and commerce. 
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IMPROVEMENT OF THE DELAWARE BREAK- 
WATER. 

In the last annual report of Major C. W. Ray- 
mond, U.S. Corps of Engineers, the plan for the 
improvement of the Delaware breakwater and the 
icebreaker is discussed. There are now two de- 
tached structures of random stone, rising 13% ft. 
above high water and separated by a gap about 
1,350 long. It was proposed to close this opening by 
a substructure of random stone capped with con 
crete, 

The substructure would have a sea slope of 1 to 2 
and a harbor slope of 1 tol}g. The top would be 62 
ft. wide and 15 ft. below mean low water. 
structure, to be built of concrete blocks 
27 ft. high and 27 ft. wide, rectangular in cross-sec 
tion. The concrete blocks would extend 2 
high water and the remaining 5‘ ft. w 
of concrete in mass, 
is $500,000. 

Work was commenced on this general project in 
1884 and 101,713 tons of stone have already been de- 
posited in the gap, and recent surveys show that, 
with some rearrangement of stone now above the 
level of 15 ft. below low water, there is sufficient 
material in place to make the substructure proposed. 
The removal of this stone will be difficult owing to 
the strong ebb tide passing through the gap and the 
distance of the work (one mile) from shore. 

The original place for the superstructure includes 
the placing of stepping blocks of concrete weighing 
about 30 tons each. These blocks would probably 
have to be made at Wilmington, Del., and trans 
ported by water about 75 miles to the breakwater. 
A cable system has been suggested for the deposit 
of these blocks, spanning the gap or a portion of it, 
and provided with carriers and hoist, similar to the 
plant used at the Tilly Foster ron mines, Sodom dam 
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Cross Sections of Breakwater, 


and other places in America and Europe. As the gap 
is 1,350 ft. wide this is too great for the economical 
use of this system, so a temporary pier is proposed 
in the middle, reducing the span to 675 ft. The hoist 
designed for this breakwater is calculated to safely 
lift 30 tons and transport this load from a barge to 
the point of deposit. The advantages claimed for 
this system are that blocks can be unloaded any- 
where under the cable and deposited anywhere in 
the work. The plant is removed from wave action 
and is less complicated and less expensive than 
thatemployed forsimilar work abroad. Including 
the temporary pier the estimated cost of this plant 
is $40,000, 

Major Raymond, however, in discussing the con- 
crete block project, which is estimated to cost $500,- 
000, and has never yet been employed in breakwater 
construction, concludes that a cheaper and quite as 
efficient break water can be constructed with random 
stone. Assuming that each cubie yard of settled 
enrockment will contain 1.25 gross tons of stone, he 
submits the following estimate of rock to be de- 
posited in addition to what is now in the gap: 






























































79,000 tons of stone at $3 per ton............ 237 000 
27,000 tons of stone at $4 per ton.... reqevesesec ¢ Dee 
SING oo cs Cab rs va oane sk cath ncdbcaskunmeae 55,000 
Total. erean . $400,000 
The revised project would include raising the 











rubble mound now in the gap to the level of mean 
low water by the deposit of random stone, so as_ to 
have atop width of 40 ft., and such slopes as may be 
tormed by the sea. The superstructure would ex- 
tend 14 ft. above low water and be 20 ft. wide at 
top, with side slopes of about lon 0.7. This super- 
structure would be formed of heavy stone Jaid in 
position on the slopes and the interior filled with 
rubble. ° 

Major Raymond believes the rubble mound is 
cheaper and would be easier to repair and less liable 
to give trouble by settlement than would a concrete 
breakwater on arubble base. The rubble mound 
could be finished in 2 years while the concrete work 
would require at least 5 years, and Major Raymond 
concludes by recommending the adoption of the 
rubble project. 


































































































THE OLD ORCHARD SHOAL LIGHTHOUSE, 
NEW YORK HARBOR. 


This lighthouse, proposals for the erection of 
which have already been asked for, will be built on 
Old Orchard Shoal, in New York Lower Bay. It 
will be erected in 17'¢ ft. of water at low tide, with 
a mean rise and fall of tide of 54 ft. Borings show 
fine gravel at a depth of about 8 ft. below the surface 
of the shoal, the overlying portion being a mixture 
of sand, small shells and mud. 

The structure will be circular in plan, with the 
dimensions given in Fig. 1. The shell of the founda- 
tion pier is to be made of cast-iron, and will be 33 ft. 
in diameter at the base, 37 ft. 9 ins. at the trumpet- 


















































OOOO dee TECTURE ATER TT 


AA AAA SAA AA AAAS 





ENGINEERING NEWS. Feb. 6, 1892. 


— a - — «il 








| AAA = eke 
+ an Li \ £1 Yh wai + ¥4. E\ pA - eran ! ieliiectstonn 
Breakwater - Random Stone Embankment - - nN eee a2 — 
inibiainiicbeticisaian’ eh a catiransieicicnserteiosnetiilcoson ctiiinmiathipnaseaeeeh ip Sania ces Aaa 
z 6750" laaeahan one > Ewa New 





HOISTING AND CONVEYING PLANT PROPOSED FOR DEPOSITING CONCRETE BLOCKS ON THE DELAWARE BREAKWATER. 
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Fig. 2. Section Through Top of Foundation Cylinder Fig. 3. Section Through Dwelling and Gallery 
















shaped top, and 45 ft. high. The cylinder will be 
made of 224 plates arranged in seven courses of 32 
plates each. These plates will have inside 5-in. 
flanges and ribs, and will vary in thickness trom 1, 
tolin. Belts 14y ins. in diameter will connect the 
plates. 

This cylinder is to be sunk 7 ft. 8 in. ivto the shoal! 
material and will be filled with concrete as shown, 
space being left for a water cistern. The upper part 
of the cylinder will be lined with brick and divided 
by brick walls into compartments for the storage 
of oil, fuel, ete. The main gallery above this will 
be accessible from the water by ladders, and will 
have an iron roof. The dwelling portion will have 
three stories separated by iron 
floors, and will be made of iron and 
support the lantern. 

The full specifications provide that 
after the shoal is dredged to the 7 ft. 
8 ins. required and the bottom leveled 
and cleaned of soft places, the 
cylinder is to be bolted together 
while suspended on a safe working 
platfora: and is then to be lowered 
its site. The joints between the 
plates are to be made watertight 
by packing either with .ubber strips, 
or with twisted hemp dipped in a 
thick mixture of white and red 
lead and linseed oil. The cylinder 
must be braced if necessary to pre- 
serve a true circlein plan. 

The concrete for the lower 13's ft. 
will be made of 1 part cement, 2 of 
sand and 3 of broken stone, to be 
laid under water. The concrete 
above this will be 1 part cement, 2 of 
sand and 4of broken stone, to be de- 
posited while the cylinder is kept 
freeof water. The cement used must 
stand the following test: (1) At 
least 95°. of any sample must pass 
through a sieve of 2,500 meshes to 
the sq. in. (2) Two cakes of neat 
cement, 3ins. in diameter, and 4¢ in. 
thick, with thin edges, must be 
made. When these cakes are hard 
enough to bearthe point of a -in. 
wire loaded with 1 lb., one is ex- 
posed to the air and the other 
put in water. The one in water 
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FIG. 1. OLD ORCHARD SHOAL LIGHTHOUSE, NEW YORK, 
Sectional Elevation, 
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must show no signs of contortion or crack: 
ing, and the one in the air must show a 
uniform, bluish- gray color, free from blutches. 
(3) When mixed in stiff paste, the cement must not 
bear a »,-in. wire loaded with a 1 lb. weight within 
one hour. (4) Briquettes, 1 in. square in section, 
made of neat cement and 7 days old, must be kept 
in air one day and in water six days. These when 
tested must show a tensional strength of 300 Ibs. 
Briquettes of similar age made 1 part cement and 3 
parts sand must show a tensional strength of 80 lbs. 
In every case the tests are to be made with fresh 
water. 

The sand must be clean, sharp, coarse-grained 
river sand,and the broken stone must he of the 
hardness and specific gravity of granite, be clean, 
free from dust and broken to pass through a 2!¢-in. 
ring. These ingredients are to be well mixed by 
hand, and not more in quantity at atime than will 
consume one barrel of cement. The cement, meas- 









ured quantity of sand, and the broken stone are to 
be thrown by a shovel into a frame on the mixing- 
board, and when the proper proportions are secured 
the frame isto be removed. The ingredients are 
then thoroughly incorporated by turning over the 
pile twice, and the height of the new pile must not 
exceed 10 ins. Water is to be added in a fine spray 
during the process of mixing, and must never run 
down or wash the pile. Sufficient water must be 
added to give the concrete the consistency of fresh- 
dug loam. 

When laid under water the concrete, as soon as 
made, must be lowered in drop-bottom buckets of 
about 1 cu. yd. capacity, and the greatest care 
taken to prevent the concrete from being washed. 
The concrete must be deposited over the bottom in 
layers one pile high and an entire layer must in 
every case be finished before the next layer above it 
is commenced, 

Sealed proposals for the erection of this lighthouse 
were received up to Jan. 28. The United States is 
to furnish to the contractors ali the metal work, 
bolts, etc., except hardware, needed to complete the 
structure and the glass for the lantern. The plans 
and specifications were prepared under the direction 
of Major D. P. Heap, U. S. Engineers, Lighthouse 
Engineer, Third District. 


THE LIDGERWOOD SIX-SPOOL 
ENGINE. 

We illustrate herewith a hoisting engine, espe- 
cially designed for use in bridge erection or in the 
construction of iron buildings, which has been 
placed on the market by the Lidgerwood Manu- 
facturing Co., of New York City. Spools or winches 
are used instead of drums on account of the large 
amount of rope to be wound where the distance 
hoisted is great or where heavy pieces are hoisted 
by a block and fall with a number of ropes. Witha 
drum the limit to the length of rope which can be 
wound is soon reached, but with a spool any amount 
of rope can be wound. The rope, which for wind 
ing on a spool, is always of manila, is given usually 
three turns around the spool and a man at the rear 
takes in the slack and keeps the rope taut as it 
winds off the spool. With three or three and a half 


HOISTING 


wraps, only a very slight tension on the rear end 
is required to prevent slipping. 


THE LIDGERWOOD SIX-SPOOL HOISTING ENGINE 


Of course, as the rope winds on the spool, it has 
to slip sideways, and to facilitate this the spools 
are turned and polished, thus reducing the wear on 
the rope as much as possible. 

The engine used is of the Lidgerwood standard 
double cylinder type. It is controlled by the throt 
tle, and when so ordered is made reversible, using 
the Lidgerwood link. motion valve gear. - A boiler is 
furnished with the engine when desired, and is 
mounted on a speciai base, which is secured to the 
rear end of the engine and the whole mounted on 
skids. Itis, however, on large works an advantage 
to have the engine independent of the boilers, as 
several engines may be employed, taking steam from 
a single boiler. On bridge erection it is sometimes 
an advantage to have the engines take steam from 
a boiler not on the bridge structure, thus making 
the engines more portable and avoiding carrying 
fuel and water onto the bridge. 

The frame of the machine is made as narrow as 
possible to reduce the length of the shafts and pre- 
vent their springing. The spool shafts are made of 
hest hammered steel and are 3!¢ ins. in diameter. 
The bearings are of ample size in order to withstand 
the strains due to handling heavy weights, com bined 
with the overhang of the spools. The gearing kas 

been especially designed for this engine, and is cast 


from cut patterns. The gear 
pitch and 5-in. width of face. 
band covers the gears closely. 
The spools are all independent in action. each hav- 
ing a heavy jaw clutch, by means of which they are 
thrown in and out of gear. 


havea 2-in. 
\ wrought iron guard 


wheels 


These clutches are oper- 
ated by the small upright levers shown in the en 
graving, and are very easily applied or released, be 
ing made of special design and proportion to effect 
this. The spool itself is loose on the shaft 
a ratchet ring which iscast with the spool. 


, and has 
A short 
and powerful pawl is provided for engaging with 
the ratchet when desired. This pawl is solidly at 
tached to the frame of the engine. It isconvenient for 
operation and will hold any load the engine can hoist. 
rhe atsolute independence of the spools enables 
the engine to be operated to great advantage in 
bridge erection, as several members of a truss or 
girder can be hoisted and held in position while they 
are being bolted or riveted, the usual operation 
being to throw a spool into gear and hoist until the 
member isin the desired position, and then release 
the spool, applying the pawl and making the end of 
the rope fast toa cleatorbeam. It that 
by Lkaving a number of men at severa 


is evident 
the engine 
members can be hoisted simultaneously, the number 


in fact, being only limited by the hoisting capacity 


of the engine and the numberof spools. By making 
fast to each end of a long and heavy girder and 
hoisting first on one and then on the other, a much 
greater weight can be handled than by means of a 
direct hoist. 

The tackle can be multiplied as much as desired 
since any amount of rope can be wound on the 
spools. It is, however, very inconvenient to change 
the purchase of the ropes, so, in the engine illu. 
strated, two spools are geared four to one, and the 
other four are geared two to one. By thus varying 
the speed and lifting capacity of the spools, a heavy 
load can be raised by using the upper spools (which 
are geared four to one), and with the same tackle a 
light load can be raised at double the speed by usipg 
the other spools. This is a most important feature 
and ensbles all classes of work to be done with the 
maximum speed and economy. 

With « mean effective steam pressure in the en 
gine cylinder of 50 lbs, the two upper spools will 
exert a pull of 10,000 lbs., and the four lower spools, 
a pull of 5,000 Ibs. 

The total weight of the engine is about 8,500 lbs. 
It is easily knocked down for carriage over baa 
roads, and the main frame, which is the heaviest 
piece, weighs only about aton. The engine is~built 
with four spools instead of six when so ordered. 
































































































































































































































































































































































































































CONSTRUCTION 


RAILWAYS. 
East of Chicago.—Existing Roads. 


CLEVELAND & CANTON.—The right of way is being 
secured, and surveys are in progress for the proposed 
railway from Justus, O., to Portland, O., 40 miles. Paige, 
Carey & Co., of New York City, are interested in the 
line. 


ADIRONDACK & ST. LAW RENCE,—A press dispatch 
says: “Work on the southern end of the Adirondack & St. 
Lawrence R. R., near Remsen, N. Y., for the past four 
weeks has been progressing slowly. The recent storms 
and cold weather have delayed matters greatiy, but at 
present great effort is being made to push the work wifh 
a largely increased force. The Black River bridge is 
nearly completed, and the first train will cross the bridge 
the latter part of this week. As soon as the track is laid 
to Woodhull Creek that bridge will be put in place at 
once, The iron is pissedy at Remsen, standing on the 
side track. The Elmira Bridge Co., of Elmira, has the 
contract for the bridge. A side track has been put in 
near B. H. Kent's, where a depot is to be built, and at 
Meekerville, six miles beyond, two side tracks are to be 
laid, each 2,700 ft. in length. This will be an important 
point for shipping lumber, logs, and tannery produce.” 


DELAWARE & HUDSON CANAL CO.—It is stated 
that an extension of the Keeseville, Ausable Chasm & 
Lake Champlain R. R., to Ausable Forks and Keene, N. 
oy cae pa up the Ausable Valley to Saranac Lake is 
talked of. 


SANDUSKY & COLUMBUS SHORT LINE.—The 
“Cleveland Leader” says: ““Thecontract for the exten- 
tion of the Sandusky & Columbus Short Line to Colum- 
bus, 0., will probably be let within the next six weeks. 
‘The surveys have been completed to the connection near 
Columbus, with the Columbus, Shawnee & Hocking road, 
which practically controls the new line. The survey has 
been made through Bellevue, which is at present the end 
of the track, and through Bloomville, Bucyrus, Marion, 
and Delaware to the southern terminus. he length of 
the line will be about 110 miles. The engineer will have 
the profile for the southern end of the route completed in 
a few weeks, and the company will then begin to secure 
the right of way. This, it is expected, can be obtained in 
less than two months, and the company will then be 
ready to begin the construction work early in the spring. 
The work will not be very difficult, the maximum grade 
being about 49 ft. per mile, and the maximum curves 4°, 
P. J. Aid, of Columbus, is Chief Engineer.” 


LOUISVILLE, NEW ALBANY & CHICAGO.—This 
company is{making extensive improvements in its road- 
bed and rolling stock. Ina recent interview W. H. Mc- 
Doel, Gen. Man., is reported as saying: “‘ We have sold 
$3,200 ,000 of stock for cash, and will put every cent of it 
ito improvement. We have bought, and are now laying 
5,000 tons of 67 Ib. steel rails and 250,000 new cross-ties. All 
wooden bridges will be replaced with iron and 100 miles 
of track will be gravel ballasted. We have also bought 
six new heavy freight engines, 600 freight cars, 15 first- 
class passenger coaches, and two dining cars. All passen- 
ger trucks will be lengthened, so as to allow fast speed for 
panseneee trains, and the Louisville and Chicago termin- 
als will be doubled in capacity.” 


PENNSYLVANIA.—This company is now engaged in 
straightening its dine and reducin: ades in the vicinity 
of Conewaga, The work wil very heavy, roc 
cut 76 ft. deep being included.——tt is said that the Penn- 
sylvania o., since purchasing the Chartiers and 
Youghiogheny road, has determined to build_a.line to Se- 
wickley, Pa., to Essen, Washington Co., and from there 
to Peter’s Creek and the Monongahela River, up to Lone- 
dale Hollow, hear Elizabeth, and from there to Sewick- 
ley, on the Fonssmegpeer, River, where it con- 
nects with the Sewickley braneh from Irwin.——A 
press dispatch says: “The Pennsylvania Co. is making 
preparations to reopen the Portage railroad above Holli- 
daysburg which was abandopved years ago. This proposed 
road will afford an air line route down the mountains fram 
Cresson to Petersburg, in Huntingdon Co,, and it will 
shorten the distance 15 miles between Philadelphia and 
Pittsburg. This route is ip the line of the Pennsylvania 
policy of providing rapid trafisit to the World's Fair, and 
the presen@ heavy traffic on the main line through Altoona 
renders the need of this new road imperative.” 


LONG ISLAND.—Surveys are in progress for a line 
from Garden City southwest to Flatlands, connecting the 
Oyster Bay division with the Manhattan Beach road, 
crossing the South Shore road near Valley Stream., and 
connecting with the Rockaway Beach and Long Beach 
branches. The new line will be constructed this year 
probably, and will cost about $600,000. 


HERKIMER, NEWPORT & POLAND.—This New 
York company has secured power to increase its capital 
stock $250,000. The proceeds are to be used in liquidating 
the floating debt and making improvements. 

NEW YORK & NEW ENGLAND.—This company is tak - 
ing steps to secure an independent entrance into Boston 
for its Woonsocket Division. The proposed line will run 
from Newton Highlands, where connection is made wlth 
the Woonsocket Division at Cox St., to the Harvard St. 
Station in Dorchester. The surveys have been completed. 


Projects and Surveys. 


BANGOR & AROOSTOOK.—The surveys for the 
branches to Fort Fairfield and Ashland, Me., have been 
completed. Very favorable routes are stated to have 
been secured. 

ALTOONA SHORT LINE.—This company, whose incor- 
poration was recently noted, proposes to buila a railway 
from Everett, Bedford Co., Pa., to Ore Hill Station, Blair 
Co., Pa. It will conneet with the Pennsylvania R. R. at 
Everett and run} through a rich agricultural and mineral 
section. There will be & branch to Hopewell, Langdon 
and Riddlesburg. Dennis Thorne, of Huntingdon, Pa., 
ir interested. 

MIDDLESEX VALLEY.—The prospects are good for 
the construction of this proposed railway from Naples to 
Stanley, N. Y., 22 miles, previously noted under the head 
of the Geneva & Southwestern. It is stated that the 
rvad will be built by New York capitalists. Erdeavors 
are now being made to secure local aid. 


Southern.—Existing Roads. 


MIDDLE GEORGIA & ATLANTIC.—At the recent 
annual meeting of the stockholders it was resolved to 
complete at once the extension from Machento Coving- 
ton, Ga., 20 miles, and also the 10 mile branch from New- 
berne to Social Circle, Ga. Cn. Engr.. Arthur Pow, 
Savannah, Ga. 
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OHIO RIVER.—The Ravenswood, Spencer & Glenville 
R. R. will probably be extended from ics ae termi- 
nus at Spencer, W. Va., to Burnsville, W. Va. 


DOUGLAS & McDONALD.—This railway being built 
by Jas. McDonald to connect the town of Douglas, Ga., 
with the Brunswick & Western R. R., is well on toward 
completion and will be finished by March 1. 


ARCADIA, GULF COAST & LAKELAND.—Gaboury, 
Armstrong & Co., of Rome, «#a., have the contract for 
building 89 miles of the line from Lakeland te Sarasota, 
Fla., and work is well under way, It is hoped to have 
the work completed by June 1. 


ATLANTIC COAST LINE.—This company has ac- 
cepted the offer of the town of Rocky Mountain, N, C., to 
give 40 acres of landfor yards, and will, it is statec, 
erect extensive machine shops. The shops will cover 
16 acres, and it is stated that work will begin at once. 


ORANGE & KEYSVILLE.-—It is reported that a syndi. 
cate is being organized which will complete this Vir- 
ginia route. 


NORFOLK & WESTERN.—This company is again 
making an altempt to secure an entrance into Washing- 
ton, D. C., for its proposed line from Front Royal, Va. 
The extension will be about 40 miles long.—It is stated 
that this company will expend $225,000 upon additions to 
their machine shops at B'uefield, Va. 

GLADESVILLE.—This company, which proposes to 
build a railway from Gladesville, Wise Co., Va., toa 
yoint on the Norfolk & Western or the Louisville & 
Nashville railways, has applied to the Virginia Legisla- 
ture for a charter. 


OHLO VALLEY.—This company will build a_ branch 
connecting its Princeton-Clarksville line with Hopkins- 
ville, Ky. The line will run from Gracey to Hopkinsville 
and the contract for the first 5-mile section has been let. 
Hugh Morgan is the contractor. It is also reported that 
an extension from Clarksville to Nashville, Teon., will be 
built this year. It would be about 35 miles long. 


Projects and Surveys. 


JONESVILLE & LOCKHART SHOALS.—This road, 
previously noted, will run “from Jonesville to Lockhart 
Shoals, 8. C., 15 miles long. 


GLENN SPRINGS.—This company proposes to_ build 
a railway from Delta, S. C., on the Georgia, Carolina & 
Northern R. R.,.to Glenn Springs, 8. C., and thence via 
Spartanburg,Goshen Hill & Newberry to Batesburg. 8. C. 
The company will issue bonds at the rate of $16,000 per 
mile to provide for the construction expenses. Pres., 
Harvey 3. Simpson, Glenn Springs, 8 C. 

WEST MEMFHIS.—Chartered in Tennessee to build a 
railway 144 miles long in West Memphis, Tenn. Among 
the incorporators are: Chas. H. Argar, Chas. W. Hunter 
and Wm. Randolph. 


WHEELING & CONNELLSVILLE.—According to the 
latest reports the probable route of this road will be from 
Connellsville, Pa., to Brownsville and thence through 
West Brownsville and up the Monongahela to .Vader- 
grift’s distillery, thence up the Fishp -t to its headwaters, 
crossing the dividing ridge at Deemston, thence up Ten- 
Mile Creek through Zullarsville and crore to Wheel- 
ing Creek, which it will follow to Wheeling, W. Va. 


Northwest.—Existing Roads. 


BURLINGTON & MISSOURI RLIVER.—This company 
has just completed the location cf a branch from ad- 
ee 8. Dak., to the Hurricane and Rawlins mining 

stricts. 


CHICAGO, MILWAUKEE & 8ST. PAUL.—There is 
some talk of a branch from Cambridge to Colfax. Ia, - 

KEWANNEE, GREEN BAY & WESTERN.—The con- 
tract for euilieg Se Abnapee & Western R. R. from the 
Luxemburg to Ahnapee, Wis., 13 miles, has been let to 
McDougal & Brown, of Milwaukee, Wis. 


Projects and Surveys. 


DULUTH, MESABI & NORTHERN.—Grant & Foley,of 
St. Paul, Minn., have taken the contract to build 48 
miles of this road from Duluth to the Mesabi Iron Renge. 
together with a 16-mile branch to the Biwabec and Cin- 
cinnati mines. The work is to be begun at once and the 
line completed by Aug. 1. 


BAYFIELD HARBOR & GREAT WESTERN.—The 
engineers of this company have just finished the location 
of its line from Bayfield, Wis., to the Bark Point Road, 19 
miles, where work will stop until spring. A very much 
more favorable line was secured than was expected; 
maximum —_ 42 ft. per mile and maximum curve 3°. 
Work will be commenced in the spring. At Bayfield the 
road will connect with the proposed 6-mile line of the 
Bayfield Transfer Co., along the lake shore. The harbor 
at Bayfield gives 35 tt. of water. 300 ft. from shore. E. C. 
Hollidge, Ch. Engr., Bayfield, Wis. 


Southwest.—Existing Roads. 


KANSAS CITY AND INDEPENDENCE AIR LINE. 
—This 5%-mile road, connecting Kansas City and Inde- 
pendence, Mo., is practically ccmpleted and will soon be 
opened for traffic. 

KANSAS CITY, WATKINS & GULF.—Grading has 
been commenced upon the last 1,000 ft. section connecting 
this line with the Texas & Pacific R. R. near Alexandria, 
= Tracklaying is progressing at the rate of 4% mile per 

ay. 

PRESCOTT & NORTHWESTERN.—This Arkansas 
company, which completed 7 miles of railway in 18$1, will 
extend its line during the coming season. The company 
has been reorganized and incorporated, with the follow- 
ing officers: Pres., Benj. Whitaker, Texarkana, Tex.; 
V. P., W. B. Waller, and Secy.. J. C. Young. 

ST. LOUIS & SAN FRANCISCO.—This company, it is 
reported, is considering an extension from Sapulpa, Ind. 
Ter., west to Stillwater and Guthrie and thence toa _con- 
nection with the Chicago, Rock Island & Pacific R, R. 


ATCHISON, TOPEKA & SANTA FE.—It is stated that 
this company has let the contract to Garland & Grace to 
build an extension 56 miles long of the St. Louis, Kansas 
City & Colorado Kk. R. This road now runs from St. Louis, 
Mo., west to Union, Mo., 59 miles, and was originally in- 
tended to form a short line from St, Louis to Kansas City, 
Mo., 262_miles. 

CHOCTAW COAL & RY. CO.—It is reported_that. the 
contract for building 60 ‘miles from Oklahoma City, Ind. 
Ter., east has been let. The total length of the line from 


i ag City to South McAlester, Ind. Ter., is 95 
miles. 
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RAVENDEN SPRINGS & NORTH ARKANSAS.-- 
J. B. Duvall, Sec., Ravenden Springs, Ark., writes us that 
the surveys have been completed for this proposed railway 
from Ravenden, Ark.. on the line of the Kansas City, Ft. 
Scott & Memphis R. R., to Ravenden Springs, nine miles, 
and that contracts wiil be let during the present month. 
Theobject of the road is to develop the pleasure resort of 
Ravenden Springs, and a large part of the business will be 
the tourist travel, together with the shipment of timber, 
ties and stone. The work will be light: maximum grade, 
6-10 of 1%. There will be one 100-ft. bridge. The right of 
way has been largely secured. It is expected to begin 
tracklaying about May 1, and to have the road completed 
about one month or six weeks later. The company was 
chartered Jan 2, 1892. Pres., John B. Jones, Little Rock. 
Ark.; Ch. Engr., b. L. Dougherty, Springfield, Mo. 


GULF, BRAZOS VALLEY & PACIFIC.—This com- 
pany, which made surveys in 1889 for a railway from 
Waco to Henriette, Tex., is taking steps toward begin- 
ning work. W. W. White, of Waco, Tex,. is President. 


DENISON & NORTHERN.—Chartered in Texas to 
build a railway from a point on the Red River, near the 
mouth of Shawnee reek. in Grayson Co., Tex., to 
Kentuckytown, Tex., about 20 miles. Among the incor 
porators are: J. B. McDougal, J, M. Ford, John A. Shan- 
non and others, of Denison, Tex. 


Rocky Mt. and Pacific.— Existing Roads. 


SANTA FE SOUTHERN.—Surveys are in progress for 
the proposed line from Santa Fe., N. Mex., to San Pedro, 
N. Mex., and it is stated that arrangements have been 
made for building the road at once, 


SNOHOMISH, SKYHOMISH & SPOKANE.—-The con 
tract for building the 434-mile extension from Lowell to 
Port Gardner, Wash., has been let to King, Dickinson & 
Huson, who will begin work at once. 


BELLINGHAM BAY & EASTERN.—J. J. Donovan, 
Ch. Engr.. Fairhaven, Wasb., writes us that the contract 
for building this road bas been let to A. L. McCoy & Co, 
of Fairhaven, and that the line will probably be completea 
vy Junel. Theroad is torun from New Whatcom to 
Lake Whatcom, Wash.,6 miles. All surveys have been 
completed and about two thirds of the right of way is 
secured. The work will be moderate; maximum grade 
24% and maximum curve 12°. The road is projec vo 
develop the coal and timber interests and will do only a 
freight business. The company was chartered Dec. 17, 
1891. Edward Eldridge is President. 


GREAT NORTHERN.—A large force of men are at 
work on the shops, roundhouse and yard facilities at 
Kalispell, Mont., which will be the headquarters for cper- 
ations Curing the coming season. Work on the remainder 
of the line in Montana is making good progress, For 
about 20 miles west from Kalispell the line runs through 
Smith's voir No grading has been done on the 12-mile 
section immediately west of Kalispell,but work is in prog- 
ress on the remainder. Owing tothe marshy character 
of the country it has been quite difficult in some places. 
From the end of this 20-mile section the line continues up 
Ashley Creek to the Bitter Root Lake. The grading is 
largely completed on this section. The work is quite difti- 
cult, there being some peety rock cutting and a 1,90-ft. 
tunnel. From the Bitter t Lake to Island Lake, 16 
miles, the line is graded. At Island Lake a considerable 
amount of eT. 10 be done, but from this point 
down Fisher Creek to Libby the grading 1s finished. From 
Libby the line runs to Kootenai Falls and thence to the 
Idaho line. The portion between the Falls and the line is 
graded. In Idaho work is also making good progress. The 
spur to connect with the Northern Pacific R. R. at Sand 
Point, Idaho, has been completed, and 2% miles of track 
on the main line west had been completed on Jan. 21. 
Work is being pushed with the steam tracklayin 
machine, and the various contractors are making all 
efforts to push the grading. At the west end of the work 
the corduroy road to Stevens Pass to be used tor shipping 
suppliesand machinery is being rapidly built, but little 
else is being done at present. This road will! cost about 
$50,000, and will be used largely for the transportation of 
machinery to the tunnels at Stevens Pass. hore will be 
five of these, four of which will be but a few hundred feet 
in length, but the fifth will be over a mile long. From 
Stevens Pass west to Chatteroy, Wash., no work has yet 
been done. 4 

Projects and Surveys. 


DEMING & UTAH.—Surveys are in progress for this 
railway from Deming to Galup. N. Mex,, 293 miles. The 
route will open up a large number of mining camps. D. 
A. R. McLaren, Ch. Engr., Deming, N. Mex. 

DENVER & BL PASO SHORT LINE.—The prelimi- 
nary carvers are practically completed from Trinidad, 
os to y ite Oaks, N. Mex. A very favorable line has 

en found. 


ELECTRIC RAILWAYS. 


NEW BRIGHTON, N. Y.—The receiver of the Staten 
Island Belt Line Ky. has been granted permission to dis- 
continue operation and to sell the horseson Feb, 11. A 
franchise for an electric road, on the trolley system, has 
been granted by the Board of Trustees of New Brighton 
and Port Richmond. 


BROOKLYN, N. Y.—The Brooklyn, Fort H 
Coney ane sarees <a Pee been "incorporated by & 
. Flynn and others ww an overhea i 
wT Cunttah look, $500,000. wire electric 
SARATOGA, N. Y.—The Union Electric Ry. ‘i 
purchased the electric road, and will extend ite to tne 
race track and lake. Double-deck cars have been ordered 
from the Pullman Car Co, Pres., Charles E. Arnold; Secy. 
MEW ORLEANS, LA.—The New Or! ; 
—The New Orleans & C 
Street Ry. Co. ae to aeceh chnetate Sadiion at 
will send a comm examin 
= pene e the systems in use in 
WINNIPEG, MAN.—The Board of Works has recom- 
mended the acceptance of the bid of the Ross- c 
Co. for the electric railway franchise. e maken 
MOTOR RAILWAYS. 


HONEOYE FALLS, N. Y.—A stea 
vail to Lima tad femink tan en te 


HIGHWAYS. 


PENNSYLVANIA. — Mr. E. R. Matthews, Ni 
Britain, is at the head of a movement to. ies ae 
Doylestown, New Britain & Chalfont Turnpike Co, 


WASHINGTON, — The W Commis- 
eee iy decided to call ait ection’ _ 7S > 
soe soeee Board of Public 
Works of ma has made on cost 

wou seed Aate tt. long and Sie eee. - =e 











Feb. 6, 1892. 


BRIDGES, TUNNELS AND CANALS, 


MASPETH, 5 hk oY CO., N. Y.—The supervisors of 
Queens Co., N. Y., will ask permission to bond the caunty 
for $50,000 to provide for the reconstruction of the “—— 
over Newtown Creek inthe village of Maspeth. The 
structure will cost $100,000; one-half of ths expense to be 
borne by Ki Co.—A bridge isalso to be built over 
Fiushing Creek, between Flushing and Newtown, to cost 
$30,000. 








FRANKLIN CO., O0.—A bill has_ been introduced into 
the Obio Legislature authorizing Franklin Co. to issue 
bonds to provide for the construction of a bridge over 
Alum Creek in Mifflin Township. The estimated cost 1s 
$20,000. E 

LIMA, O.—Bids willsoon be asked for the construc- 
tion of a bridge at this place to cost $2,000. 


WEST BAY CITY, MICH.—Proposals are asked for re- 
building the Twenty-third St. bridge across the west 
channel of the Saginaw River. There will be two fixed 
spans 94 ft. and 150 ft. respectively, and a swing span 
110 ft. 6 ins., long; roadway 20 ft., two sidewalks, 5 ft. 
each; five piers. C. L. Collins, West Bay City, Mich. 


DULUTH, MINN.—Bids are asked for the construction 
of the Lake Ave., viaduct. Its length is {684 ft.. and it 
will cost between $50,000 and $60,000. Address Board of 
Public Works. 


SHREVEPORT, LA.—A report states that the St. Louis 
& Southwestern Ry. will construct a bridge to cost $200,- 
000 at this place. 


SAN ANTONIO, TEX.—Sealed proposals will be re- 
ceived until Feb. 20, 1892, for the construction at Fort 
Clark, Tex., of a wooden bridge, and cf an iron bridge 
across the Las Moras Creek, according to plans and 
specifications to be seen at this office and at Fort Clark, 


Tex. 

CANALS.—C. ©. Page. H. D. Johnson and H. Ham- 
mond have incorporated the Tropical Development & 
Navigation Co. to construct and operate a canal among 
the lakes north of the South Florida R.R. This com- 
pany has also purchased the interests, etc., of the Polk 

‘ounty Canal & Navigation Co. The capital stock is 


$50,000, 
WATER-WORKS. 
New England. 


ST. ALBANS, VT.—The contract for a new dam and 
storage reservoir and for a_new supply main has just 
been let to Engr. Lucien A, Taylor, Boston. The sum of 
$85,000 has been voted for this work. 


CHICOPEE, MASS.—The Chicopee Water Co. has ap- 
plied for authority to issue $75,000 of bonds, over $50,000 of 
which it proposes to use for improvements. It is stated 
that a new reservoir will be built a short distance below 
the outlet Sof the pond fand a high service station estab 
lished and connected by a 12-in. main with the stand-pipe. 
The present 8-in. gravity main would then be left for the 
exclusive use of the low service and the present high serv - 
ice station abandoned. 

LYNN. MASS,—Bonds tothe amount of $200,000 have 
been authorized, of which $15v,000 are for retunding and 
$50,000 for “‘water purposes.” 

QUINCY, MASS.—The Quincy Water Co. has petitioned 
for authority to increase its capital stock, and to take 
land to prevent the pollution of water. The ‘Ledger’ 
urges that the city take action as soon as possible to pur- 
chase the works, as has been proposed for some time. 

SOMERVILLE, MASS.—The purchase from the city of 
Boston of that part of the Boston system which supplies 
water to the Somerville distributing system, is still under 
consideration. The water board, however, does not ap- 
prove of the purchase at present, thinking that a metro- 
politan water system may yet be devised. 

SWAMPSCUTT, MA*S.—The Marblehead Water Co. 
has contracted with B. F. Smith & Co., Boston, for 26 
driven wells, to be connected to 10-in. cast-iron pipe lead- 
ing to the pumping station. 

WAREHAM, MASS.—A press dispatch states that Jo 
‘seph K. Nye, Wm. F. Nye and Henry G. Dennie have ap- 

lied to the Legislature for incorporation as the Onset 
Water Co., of Wareham, for the purpose of furnishing 
water to summer cottagers in Onset Buy Grove, Point 
Independence, Nunumett Heights and Plymouth Park. 
It 1s _ pro} to take water from the old Sturtevant 
Pond. It is said that the scheme is certain to meet with 
great opposition, especially from land and trout stream 
owners who live in Boston. 

WALTHAM, MASS.—Ihe Water Board has asked for 
$18,000 for extensions. 


BRIDGEPORT, CONN.—It is reported that surveys for 
a new areeede soteree are being made by Scofield & 
Starr for the Brideeport Hydraulic Co. 

MIDDLETOWN, CONN.—A 6-mill tax will be levied 
for a new main. ‘ 

Middle. 


BAINBRIDGE, N. Y.—It is reported that J. M. Roberts 
has sold his works for $5,000. The Bainbridge Water- 
ae Co., was incorporated Jan. 23; capital stock, 

BLISs, N. Y.—G. N. Cowan, Stamford, has been looking 
over the ground here. It is that a supply could 
be obtained from springs 4% mi from and about 150 ft. 
above the main street of the village. 

CHESTER, N. Y.—Surveys have been made for a sup- 
ply from Round Pond. A committee has been appointed 
to report on works. 

FARMERSVILLE STATION, N. Y.—A gravity supply 
from springs is talked of. 

MECHANICVILLE, N. Y.—Bids are wanted for the 
construction of works as noted in our advertising columns 
under proposals open. There will be about eight miles of 
yy er 30 ft. high and 400 * tone ee a 

iy gallon reservoir. Estimated cost, ngr., 
P. Baerman, Troy. = 

NIAGARA FALLS, N. Y.—It is reported that the Cat- 
aract Construction Co,, which controis the Niagara Falls 
Watsr-Works Oo., will putup a pas station on its 
grounds and draw water from an infilt: wellor basin 
onjGrass Island. At first steam power will be used, and 
later the company will utilize the water power it is devel- 

The .cunety ones to the a by 
Bridge Works, w m: ase 
supply from the above company. ~— . 

TONAWANDA, N. ) ny are wan 
Commissioners until Feb. 15 for $150,000 20 year bonds. 
The contract will be awarded to the offering to 

them at the lowest rate of inte: which must not 
be above 4 per cent. 


ATLANTIC HIGHLANDS, N. J.—Works are pro- 


ENGINEERING NEWS. 





jected, including a reservoir at an elevation of 200 ft. 
above tide. Address John Foster. 

JERSEY CITY, N. J.—According to the New York 
“ Tribune,’ Comr. K. A. Dugan, of the Street and W ater 
Board, has received a letter from John B. Weber, Supt. 
of Immigration, with regard to making some arrangement 
with Jersey City for supplying Ellis Island with water. 
The quantity now used its about 7,000,000 gallons each 
month. The recent failure of the artesian wells has made 
it necessary to carry water from New York in tugs. 

NEWARK, N. J.—Authority to issue bonds for a new 
storage reservoir will be asked. 

PERTH AMBOY,N. J.—Enar. J.C. Rossi has submitted 
plans and specifications for the proposed city works. The 
supply will be from Jerner’s Pond. It is report d that 
the Committee on Fire and Water wishes bids until Feb. 
19, for a 20 X 40 ft. iron standpipe, about seven miles of 
mains, valves, hydrants, etc. 

CATASAUQUA, PA.—The 
water loan is $33,000, 

EPHRATA, PA.—The Cocalico Water Co. has been in 
corporated ; Treas., Allen W. Mentzer; capital stock, 
$20,000. 

HELLERTOWN, PA.—The council will be petitioned to 
take steps to provide a water supply. 

MILLHEIM, PA.-—Works are talked of. 


NEW MANSTOWN, PA.—The officers of the company 
noted in our issue of Jan. 16 as about to apply for a 
charter are: Prest., J. L. Shultz; Secy., Geo. P. Shultz; 
Treas., N. P. Coldren. 

PITTSBURG, PA.—A _ new low service reservoir is 
urged by E. M. Bigelow, Chf. Dept. Pub. Wks. 

SHIPPENSBURG, PA.—There is talk of increasing the 
borough debt by $10,000, to replace by a 6in. main now 


leading from the South Mountain Dam to the Hay’s Hill 
reservo.r. 


amount of the proposed 


Southern. 


BERKLEY, VA.—Anamendment to the charter is pro 
posed, authorizing $106,000 for water-works, electric lights 
and other improvements, 

RALEIGH, N. C.—New filters will be added by the 
company and other improvements made, according to 
report. E. B, Engelhard, Supt. 

sT. PETERSSURG, FLA.—It is reported that a tight 
and water company has been organized. 

BIRMINGHAM, ALA.-—J. T. Fanning, Consult. Engr., 
Minneapolis, has recommended early improvements at 
an estimated cost and inthe order named, as follows: 
completion of Shades Mountain lower reservoir, includivg 
clarification apparatus, $12.000; pumping machinery, 
$15,000; dam for storage, $30,000; 24-in. force main, $12,000. 

HUNTSVILLE ALA.—The laying of several thousand 
feet of mains was to be started this week. it is reported 

SPRING GARDEN, ALA.—It is reported that 
boiler and pump will be bought by 
W. W., Land & Improvement Co. 

WETUMPKA, ALA.—An effort to secure works is be- 
ing made. 

NEW ORLEANS, LA.—The Council has adopted a reso- 
lution authorizing the company to issue $250,000 for a fil- 
tering plant, The Mayor had not approved the resolution 
at latest accounts. ‘ 

DANVILLE, KY.—Authority to build works will be 
asked. 

MiDDLESBOROUGH, KY.—It is reported that work 
on the dam and reservoir on Little Yellow Creek will be 
resumed soon. C. M. Woodbury, Pres. 


NEW PORT, KY.—It is reported that the largest basin 
of the reservoir must be relined at an estimated cost of 


a new 
the Spring Garden 


LUDLOW, K Y.—Bids for a franchise will be received 
until Feb. 18, Cy. Cik., A. V. C. Grant. 


North Central. 


BOW LING GREEN, O.—A franchise has been granted 
to T. W. Newcomer, Cleveland, subject to approval by 
popular vote, which provides for 50 hydrants. The coo 
tract specifies rates and provides for purchase of the 
works by the city at the end of 10 years and at the end of 
each 5 years thereafter. 

CLEVELAND, O.—Superintendent W hitelaw estimates 
that in the coming year $103,500 will be needed fir main 
and $150,000 for distributing pipe; $15,000 for four new 
boilers; $50,000 for a 15,000,000-gallon pump, apd $130,(60 
for aqueduct connection and tunnel extension. 

PRESTON, O, -The “ Advance”’ has been investigating 
the cost of works. 

WAPAKONETA., O.—A strong effort to build works is 
being made, according to report. ‘The town voted for 
works some months ago. Address J. B. Walsh, County 
Surveyor. 

YOUNGSTOWN, O.—The trustees of the city water- 
works have instructed the secretary to advertise for bids 
for two 100-HP. boilers. 


BEARDSTOWN, ILL.—The Beardstown Water Co. has 
been incorporated ; capital stock, $28,000. 


BELLEVILLE, ie It is reported that parties repre 
senting the East St.“Louis Water Co. have been consult- 
ing with Mayor H. G. Weber regarding an extension cf 
the works of the company to supply Belleville. A reeer- 
voir is proposed. The distance between the cities is said 
to be 16 miles, and it is also said that surveys for the proj- 
ect are under way. 


LACON, ILL.—J. A. Harmon, Peoria, IIL, informs us 
that he has been engaged to prepare plans for works 
here. and that a popular vote on the building of works 
will be taken, Feb, 6. 

OTTAWA, ILL.—The “Journal” advocates the purchase 
of the private works by the city and the establishment of 
a more extensive system. 

NEENAH AND MENASHA, WIS.—The project for 
works may fall through, as it is reported that the ( ouncil 
has refused to audit accounts of the special citizen.’ 
committee which was appointed to secure plans, spe cifi- 
cations and analyses. 


Northwestern. 


CROOKSTON, MINN.—It i: reported that the Crooks 
ton W. W., Pover & Light Co., will make a number of 
improvements this year. 

DULUTH, MINN —Surveys for the pro d new city 
works are being made. It is said that an intake pipe has 
been located one mile above the mouth of Lester Hiver, 
in the lake, and that the plans are for a system to supply 
those districts not reached by the company. 


141 


ST. PAUL, MINN.—A special pumping station to fu: 
nish fire protection for the wholesale district is being 
talked of by the Fire Board, 

WINTHROP, MINN.—The Council has accepted the 
works built by Contrs. Fairbanks, Morse & Co., at a cost 
of about $9,000. Smith & Vaile pumps are reported as in 
use, 

PARSONS, KAN.-—The early sale of the works of the 
Parsons Water Co. to the Parsons Water & Power Uo. is 
probable. The‘ ouncil has passed an ordinance granting 
the new company a franchise and providing that a por 
tion of the supply be obtained from the Neosho River. 

VERMILLION, 8S. DAK.—The works 
tested. 


have just been 
Southwestern. 
CLINTON, MO.—It is reported that 
added. R. D, Blair is now manager. 
MCUNTAIN GROVE, MO,—It is reported that work 5 
will probably be built. Address J. W. Williams. 
SALISBURY, MO.—It is reported that this place ex 
pects to have works this spring. 
CHILDRESS, TEX.—A dam is 
proposed to follow with works 
HARTLEY, 'TEX.—It is said that works are being built 
and that B. Lawson may be addressed for information. 


KINGFISHER, OKLA. T. 


a& pump will be 


being built which it is 


It is said that plenty cf 


water -will be easily secured and that works are as 
sured. 
ERIE, COLO.—Engr. E. C. Kinney, Denver, has sub 


mwitred a communication to the Town Trustees regarding 
the proposed works. 
Pacitic. 

RI rZVILLE, WASH.—Works are projected. An ar 
tesian well will be sunk. Address PLilip L. Kretzer. 

SPOKANE FALLS, WASH.-—According to report land 
for rese1 voir and siand-pipe sites have been donated to 

the city. 

TACOMA, WASH —C. B. Hurley, Gen. Supt. Tacoma 
Light & Water Co., informs us that a pumping sta: ion, 
with acapacity of at least 6,000,000 galls., will be built 
this year. Considerable new work is already under con 
struction. A _ high-service station has just been com 
pleted. It is equipped with two 2,000,000 Gordon compound 
condensing pumping engines. 

It is reported that Engr. Fred G. Plummer has com 
yleted surveys fora storage reservoir on the Mashel! 
tiver, about 30 miles from Tacoma, which is designed to 
furnish a supply for gravity works to be built by the city 

An ordinance has passed the Council granting to Wm. (. 
Pyfer a franchise for works in the Thompson tract. The 
franchise is for 5 years, or until the city is ready to fur 
nish a supply and the city will regulate the rates. 

PORTLAND, ORE.—An appropriation of $70,000 for new 
distributirg mains is under discussion. 

SAN BERNARDINO, CAL.—It is reperted that $169,- 
000 has been voted for the water-works which were re- 
cently built by the city. F.C. Finkle, Cy. Engr. 

BRIGHAM CITY, UTAH.—The Council has decided to 
bond the city for $22,000 for works. 


Canada, 


CHATHAM, ONT.— Works have been completed, 


ARTESIAN WELLS. 


KAYLOR, Pa.—Comb & Murphy will drill a well on 
the John Kaylor farm. 


DUBUQUE, IA.—Becksler & Merritt will sink a wel) 
on the brewery property of Schmidt Bros, 

ST. LAWRENCE, 8%. DAK.—The town bas sold bonds 
and work on two artesian wells will soon be started. 

ANAQUA, VICTOR'A CO., TEX.—D. M. O'Connor 
wants to let a contract for sinking two wells on his farm 
in AransasCo. He hasthree flowing wells less than 1,000 
ft. deep on the same farm and haa maciinery for same 
Contractor will furnish labor and casing. 

BLUM, TEX.—The citizens have raised money to sink 
a well, 

WENATCHEE, WASH.—A press cispatch Prom this 
place states that there isa chance for a man with well 
boring machinery in Kittitass Co. 


IRRIGATION. 


SCOITS BLUFF CO., NEB.— A dispatch from Lincoln 
states that the Mitchell Canal & Irrigation Co. has se- 
cured the right of way through severa) cections of schco! 
land in this county. 

KENNEWICK, WASH.— It is reported that the Ya- 
kima & Kennewick Irrigation Co. has contracted with 
the Portland Construction Co., J. H. Smith at its head, 
for the building of 28 miles of ditch, 16 ft. wide on the 
bottom, running from the Yakima River to Kennewick, 
the work to be completed in four months. The Mason 
Mortgage Co., of Tacoma, is the financial agent of the 
Yakima & Kennewick Irrigation Co., which is controlled 
by Portiand people. It is intended to irrigate 30,000 acres 
of land on the weet bank of the Columbia and both banks 
of the Yakima. Pres., H. E. Simmons, New York City; 
Engr., H. V. Gates, Portland 

PERRIS, CAL.—The Perris Irrigation District has con- 
tracted with W. H. Spilman, Los Angeles, for the exca- 
vation and filling for about 30 miles of laterals, and with 
John McLaren ond others for the laying of the same the 
pipe to be of steel. 


PUMON AO, CAL.—The Sycamore Development Co. has 
been granted permission to lay water pipe through sev- 
eral sections. 

SEWERS. 

BOSTON, MA8S.—The sperenttetion bill as passed con- 
tains $350,000 for sewers and $450,000for sanitary purposes. 

FAIRHAVEN, MASS.—Herbert Cook, of New Bedford, 
has the contract for an 8-in. sewer on Union 8St., and for 
a 6-in. sewer on Walnut St. 

MALDEN, MASS.—Work upon the surveys and plans 
for the new system will be completed by April. The is 
suing of bonds is being considered. 

NORTHAMPTON, MASS.—The Sewer Commissioners 
desire that the city issue $150,000 more of bonds for sewer 
extension. 

PITTSFIELD, MASS.—The Finance Committee has 
decided to borrow $150,00" for the cons raction of sewers 
this year, for which new contracts will be made. 

WATERTOWN, MASS.—The Committee on Sewers 





reports that about 9 miles of the new sewer have been 
and 4 more are to be constructed. 

NEWPORT, R. L—An ordinance has been passed to 
issue $125,009 of bonds, of which $70,505 are for sewers and 
high ways. 

FLATBUSH, N. Y.—Bonds to the amount of $75,000 are 
to be issued to continue the sewer construction. 

LANSINGBURGH, N. Y.—The village treasurer will 
sell $45,000 of sewer bonds Feb, 10, 

NIAGARA FALLS, N. Y.—The taxpayers have voted 
in favor of the system of seweraye, to cost about $250,000, 
and bonds will be issued. 

OLEAN, N. Y.—The Stanwix Engineering Co., of Rome’ 
N. Y-, has completed a map and specifications for a com- 
plete system of sewerage. 

TRENTON, N. J.—The City Clerk has been instructed 
to ask bids for the construction of three new sewers. 

NANTICOKE, Pa.~Sewer bonds to the amount of 
$514,000 are to be issued. 

WILMINGTON. DEL.—The Board of Streets and 
Sewers is considering plans for new sewers to cost about 
$154,000. It is proposed to spend $75,000 this year. 

HAGERSTOWN, MD.—The City Council has appro 
priated $30,000 for drainage. 

LYNCHBURG, VA.—The Sewer Committee asks for 
$3,090, to be spent according to the plans indicated in the 
report of Mr. Rodes, Cy. Engr. 

MANCHESTER, VA.—Colonel Waring has completed 
his specifications for the proposed sewer system, The en- 
tire cost is estimated at $85.673. 

ROANOKE, VA.—Mr. Dunlap, Cy. Engr., has prepared 
plans for a sewer system estimated to cost $200,000 less 
than the one proposed by Mr. Hering. 

GREENVILLE, 8. C.— About $75,000 is to be spent for 
sewerage. 

CINCINNATI, O.—The Twenty-Eighth Ward Improve- 
ment Association has approved of the bill providing for 
the construction of a trunk sewer on Carthage pike, and 
for the issuing of $250,000 of bonds to pay for the improve- 
ment. The sewer is to be of sufficient size to accommo- 
date the sewerage of both Avondale and Clifton. 

COLUMBUS, O.—The city engineer recommends the 
precipitation plan for ate disposal, and estimates the 
total cost at $77,000. A bill is before the legislature 
authorizing the city to issue $25,000 of bonds for sewers. 

INDIANAPOLIS, IND.—The Board of Public Works 
will soon take up the sewer question. Mr. Mansfield, 
Cy. Eng., is preparing maps and specifications. 

KENOSHA, WI1S.—The city council has voted to con 
struct a system of sewers. 

RACLNE, WIS.—Mr., C. F. Kohlmann, Cy. Engr., writes 
us that the Board of Public Works awarded two contracts 
on Jan, 39 to Jas. Cape at $13.535 and $13,659. The work 
com prises about5 miles of 8 to 24-in. pipe sewer, with 
manholes, flush tanks and syphons, catchbasins, &c. 

SUPERIOR, WIS.—Sewers will be built next spring at 
a cost of $75,000. 

WACO, TEX.—Sewer bonds for $30,000 have been voted 

OGDEN, OUTAH.—The $50,000 improvement bonds re- 
cently reported are for sewer construction. 

PUYALLUP, WASH.—Mr. J. 8. Camp, Cy. Engr., is to 
prepare plans for a system of drainage. 

SAN FRANCISCO, CAL.—The Street Committee has 
submitted a long report on the sewerage and drainage 
system of the city. A pumping system will be required 
to carry off the sewage below Songomecy en, — it is 
recommended that competent engineers be employed, and 
that premiums of $25,000, $10,000. $5,009 and $2,599 be offered 
later for the best plans submitted. 


STREETS. ‘ 

BOSTON, MASS.—The appropriation bill passed con- 
tains $39,528 for laying out streets, $69 000 for parks, $95,- 
000 for public grounds, and $359,090 for paving. 

SOMERVILLE, MASS.—The Committee on Highways 
has béen instructed to procure estimates for paving 
Sometville Ave., Union Sq. and a part of Webster Ave. 

HOMESTEAD, PA.—The taxpayers will soon vote on 
the issuing of bonds for street improvements. 

BALTIMORE, MD.—The Mayor says that the improve- 
ment most neededin the city nowis that of replacing 
the cobblestones with improved pavement. He suggests 
that the $859,000 remaining of the pavement loan be ap- 
propriated for this purpose, and has prepared a list of 
streets with the estimated cost of paving each. Belgian 
blocks to be used on those subject to heavy transit. 

HAGERSTOWN, MD.—The City Council bas appropri- 
ated $27,000 for street improvements. 

WASHINGTON, D. C.—The commissioners report that 
to place granite coping and artificial stone sidewalks 
around the public squares and reservations on improved 
streets would cost $345,975 for pavements and $213.076 for 
granite curb. i . ; 

YNCHBURG, VA.—It is exvected that the street im- 
provennaate this year will cost more than $20,000. 

ASHEVILLE, N. C.—Street improvement bonds to the 
amount of $200,090 have been sold. 

ATHENS, GA.—Bids will be received until Feb 15 for 
one six streets with Belgian blocks, and two or 
more with macadam. a : 

SAVANNAH, GA.—The proposal of the arren-Scharf 
Asphalt Co. tocomplete the paving of Bull St. has been 
accepted. The additional asphalt will cost about $25,000. 


LOUISVILLE, KY.—The appropriation for streets this 
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year is $130,000, and has been duly apportioned, $60,000 go- 
“ng to the Kastern and $70,000 to the Western district. 

CINCINNATI, O,—Bids are asked by the Board of Ad- 
ministration for paving one street with bowlders, March 
2: two with granite blocks, March 3 and 4; and one with 
asphalt, March 5. 

COLUMBUS, O.—It is proposed to issue $75,000 of bonds 
for improvements on four streets. 
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ENGINEERING NEWS. 


EVANSVILLE, IND.—Brick pavements have been 
ordered by the council on nine streets. 

CHIPPEWA FALLS, WIS.—The contract for paving 9 
blocks has been awarded to Jas. E. Snyder, of Minneapo- 
lis, at $19,400. 


RACINE, WIS.—C. F. Kohlmann, Cy. Engr.. writes us 
that plans are being pespeese for about one mile of cedar 
block paving, for wnich bids will soon be asked. 


St, LOUIS, MO.—Several contracts for street improve 
ments have been awarded, the largest being fur pine block 

aving on Franklyn Ave., awarded to Stifel & Kuckert at 
$31,069. There are now in the St. Comr’s. office 104 ordi- 
nances for street and 26 for alley improvements which 
have been passed by the Board of Public Improvements, 
and for which contracts will be let upon the passage cf 
the general appropriation bill in April or May, work to 
commence about June 1. 


ST. JO, TEX.—Mr. R. F. oe who owns beds of 
asphalt, is putting down sidewalks of the crude asphalt, 
and offers the town enough to pave the streets. 

WACO, TEX.—Street improvement bonds to 
amount of $100,000 have been sold, 


ELECTRICAL, 
ALLEGHENY, PA.—The electric light system is to be 


extended, but no more towers will be erected owing to 
general dissatisfaction. 


CORRY, PA.—The council has voted to ask bids for 40 
$ > are lights of 2,000-c, p., to burn 8 hours each night, 
or 3 years, 


LEBANON, PA.-—Bids are asked until Feb. 13 for 100 or 
more 2.000 c. p. arc lights, to burn all night, for one year 
beginning Jan. 1; also bids for the erection of an electric 
light plant for the city, with estimated cost of running 
per month. Addrets J, G. Bohn. 

NEW BRIGHTON, PA.—The city has contracted with 
the Beaver Valley Electric Light Co. for 60 or more lights 
of 1,200 c, p, at $59 each per year, lights to burn all night. 

SHARPSBURG, PA.—Bids are asked until Feb. 20 for 
the erection of an alternating current incandescent plant 
of 1,000 lights, 16 c. p. Wm. Weckbecker, Town Clerk. 

RADFORD, VA.—The Radford Pipe & Foundry Co. 
has decided to put in an electric light plant, and the City 
Council is considering electric street lighting. 

WESTFIELD, VA.—The village trustees report that a 
Westinghouse plan’ with 5 miles circuit and 40 arc lamps 
can be erected for $9,000, and that the annual expense of 
maintenance will be about $1,600. 


MERIDIAN, MISS.—The Thomson-Houston Electric 
Light Co, has a contract for 1,200-c. p. arc lights at $15 per 
light per month. 

VICKSBURG, MISS.—The City Council has awarded a 
contract for 60 arc lights of 2,000 c.p., to the Hill City Elec- 
tric Light Co., at $9.56 each per month for three years. 


HOPKINSVILLE, KY.—Bids will be received by the 
Mayor until March 1 for both public and private lights, 
for 5 years, beginning Sept. 1. 

CHICAGO, ILL.—Fouc bids were received for lighting 
wards 5and6. Tne Thomson-Houston Electric Light Co. 
offered to erect a plant and furnish 290 lamps at $185 each 
per year, the city to buy the plant at cost, less 3% for each 
year of service, if service is discontinued within 7 years; 
Brusb Electric Co. bid $189.50 per lamp per year;-Chicago 
Arc Light & Power Co., 50 cts. per lamp a night, the city 
to purchase at cost less 444% for each year, if service 
discontinued within 7 years; Archer Electric Light Co., 
45 cts. per lamp per night, the city to purchase the plant 
at cost at any time within 7 years. 


LEED ®2, [A.—The Sioux City & Leeds Electric Ry, Co. 
is planning to put in‘a lighting plant for public and private 
purposes. 


SPRINGFIELD, ORE.—Mr. J. C. Boyd, of Eugene, 
Ore., is perfecting arrangements for a plant at this place. 
NEW COMPANIES.-Ephratah Light Co.,Epbratah, Pa. ; 
$10,000; Treasurer, Allen W. Mentzer. Millville Electric 
Light Co., Millville, N. J.; $50,000; Francis Reeves and 
H. B. Kemble, of Millville, and Walter Wood, of Phila- 
delphia. Sanders Electric Light Co., Portland, Ore.; 
$200,000; J. F. Sanders, E. W. Allen and E. R. Allen. Cen- 
tral Electric Light & Power Vo., Chicago; $500,000; R. F. 
McDonald, W. J. Buckley and W. H. Harding. Deposit 
Electric Co.; Deposit, N. Y.; $12,000; C. M. Putman, C. H. 
Putman and Chas. anee, Electric Conduit Co., Long 
ene, N. J.; $300,000; L. May, C. A. Henriques and A. 

olff. 


the 


CONTRACT PRICES. 


WATER WORKS.—Troy, N. Y.—The Water Commis- 
sioners have opened the following bids for 1,800 ft. of 24- 
ia. cast iron pipe: McNeil & Co., Burlington, N. J., $26.40 
gross ton by rail, $25.75 by boat in the spring, and 2 4.0 per 
cts. perlb, for special castings; Charles Miiler & Son., 
Utica, $27, $26.75 and 2% cts.; Pancoast & Rorgers, New 
York, $26 16, $24.80 and 25¢ cts.; R. D. Wood & Co., Phila- 
delphia, $26.20, $25.20 and 2.4 cts. 

SEWERS.—Fort Worth, Tex.—A contract has been 
awarded to A. J. Hayes: 6-in. laterals, 29 cts. per lin. ft.; 
8-in. mains, 39 cts.; 10-in. mains, 55 cts 

Los Angeles, Cal.—A contract has "been awarded to 
Conrad Schurer for an 8-in. ae, vitrified pipe, 
brick, iron and cement sewer, at $2.06 per lin, ft., inelud- 
ind manholes and flush tank. 

Boston, Mass,—Proposals were received Jan. 30 
by the Metropolitan Sewerage Commission for Sec- 
tion No. 22,. main sewer, at Medford. The bidders 
were a: follows: A, J. J. Dorey, Somerville; B, Metro- 
— Construction Co., Boston. C, Jones & Meehan, 
Jamaica Plain; D, A. W. Bryne, Somerville. 
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BRICK.—Minneapolis, Minn.—A contract for 1,500,900 
sewer brick bas been awarded to C. J. Swanson at $7 per 


ELECTRICAL SUPPLIES. — Baltimore, Md. — The 
Fire Board has awarded the following contracts: Viaduct 
Co., 1,604 lbs. zincs at 36 cts. each; Southern Electric Co., 
45 lbs. bluestone at 334 ctr. per Ib., and 1,000 battery cop- 
pers at 9 cts. each. 


Feb. 6, 1892. 


DREDGING.— Philadelphia, Pa.—The Board of Por: 

ardens has opened the following bids for dredginy 
private docks along the river front: Frank C. Somers, 25\, 
cts, per cu. yd.; National Dredging Co., 24.9 cts.; America: 
Dredging Vo., 234% cts. 


MISCELLANEOUS, 


LEV EES.—The City Clerk of El Paso, Tex., will receive 
proposals Feb. 20 for levee work, including 12,000 cu. yds. 
of willow mattress; 18,800 Ibs. of No. 3, Ibe. of No. 
12, and 9,800 Ibs. of No. Hl galvanized iron ~vire; 19,800 cu. 
yds. gravel and stone ballast; 94,000 cu. yds. earth filling, 
and 16,533 cu. yds. of natural gra te.--—At 
Phoenix, Ariz., a levee. a mile along the river front, 
is pro , to have a barbed fence on top and to 
cost $8,000. 

LIGHTHOUSE.—The lowest bids received Jan. 28 by 
Major D. P. Heap, U.S. Lighthouse Engineer, Tompkins. 
ville, N. Y., for the Old Orchard Shoal light tation were 
as follows: Metal work, J. P. McGuire, Cleveland. 0.. 
$15,760; erection, J. H. Hathaway & Co., Philadeiphi-., 
Pa., $23,500. 


PUBLIC BUILDINGS.—The Senate has passed bills as 
follows: Grand Forks, No. Dak., $100.000; Fernandina, 
Fia., $100,003; Kansas ow, Kan., $200,000; Pensacola, Fla.. 

2,000; Reno, Nev., $60,000; Los Angeles, Cal.. $2,400,000: 

adville, Col., $100.00 ).—— Proposal]s for the construction 
of the dome of the capitol will be received until Feb. 29 by 
the Capitol Commissioners, Salem, Ore. ‘The architect is 
J. F. Krumbein, of Portland, Ore. 


MANUFACTURING AND TECHNICAL. 


LOCOMOTIVES.—The Richmond Locomotive Works, 
of Richmond, Va., have an order for 10 engines for the 
Chesapeake & Ohio. The Brooks Locomotive Works, of 
Dunkirk, N. Y., have orders for 3 pages ane. cyl- 
inders 18 < 24ins., for the Atchison, Tope Santa Fé, 
and 15 freight engines for the Cincinnati, Hamilton & 
Dayton. The Portland Co., of Portland, Me., has built 
an engine for the Western Counties, The Lake Erie & 
Western will add 10 engines to‘ts equipment. The Wa- 
bash has completed at its shops at Springfield, []., an en- 
Ex fitted with a number of devices patented by Mr. J. 

. Barnes, Superintendent of Motive Power. The rastern 
illinois has purchased six Schenectady engines from the 
Duluth & Iron Range. 


CARS.—The John Stephenson Co., of New York, N. Y., 
has an orderfor 100 cars for the Broadway cable road. 
The Fullman Palace Car Co., of Chicago, Ill., has orders 
for 25 passenger cars for the New Jersey Central, 25 for 
the Norfolk & Western, and 20 for the Southern Pacific; 
ee for 1,000 box cars and 409 coal cars for the Norfolk & 

estern. 


SIGNALS.—The Hall Signal Co., of New York, has a 
contract amounting to $200,000 for putting its signal appli- 
ances on the Chicago & Northwestern. 


THE PHGENIX BRIDGE CO. is constructing all the 
bridges on the Obio extension of the Norfolk & Western 
R. R., some fifty structures inall. It is about finishing 
the erection of the Pecos viaduct in Texas, 2,200 ft. long 
and 328 ft. high, and is beginning to are in place the Phiia- 
ce & a’ R. R., terminal train shed at 12th 
and Market Sts., Philadelphia, which will be the largest 
in the United States, the roof having one span of about 
260 ft., or some 10 ft. longer than the new_train shed of 
the Pennsylvania R. R. at Jersey City. In addition to 
the above the company is building a large bridge for the 
city of Atlants, Ga., and various railway spansin differ 
ent parts of the United States. 


THE SHORT ELECTRIC RAILWAY CO., will furnish 
120 of its gearless motors to the Minneapolis Street Ry. 
Co., one of the largest systemsin the country and now 
using Thomson-Houston and Sprague equipments. The 
gearless motors will be used on the extension of this line. 
The Coneolidated Street Ry. Co., of Grand Rapids, Mich., 
has also placed an order for 40 gearless mo! on ijs 
lines now being changed to eleciric power. 

Co., 


COMPANIES.—Mason ir Brake & Signal 
Chicago, 111.; $1,000,000; J. R. Mason, H, R. Mason and 
J. Dyrenforth.— International Railway Appliance 
Co., Chicago, I11.; $250,000; H. H. Ingham, Henry Have- 
meyer and G. A. Cox.—Whittaker Tie & Timber Co.. 
Texarkana, Tex.; $50,000; B. Whittaker, W. L. Whit- 
taker and W. L. Beemis.—Chicago Central Construction 
Co., Chicago, Ill.; to build elevated railways, etc.: 
$500,000; Judson G. Sherman, Arthur Cox and R. S. Hill. 
——sSutter County Cement Co., Yuba City, Cal., $500,000; 
W. H. H. Graves, C. E. L. Gross and J. M. Davis. 

Penn Steel Casting Co., Chester, Pa., to operate open- 
hearth steel works: $150,000; Fred Baldt.—Corning Stee! 
Co., Chicago, Ill‘; $250,000; C. 8. Corning, F, B, Felt.—— 
Pitzman Co. of Surveyors and Engineers, St. Louis. Mo. ; 
$50,090; Julius Pitzman, W. Barton and Otto Schmitz. 


CURRENT PRICE LIST. 


RAILS.—New York: $30; old rails, $21 to $21.25 for iron 
and $14 to $15 for steel; girder rails, $10. Pittsburg : $30; 
old rails, $22 to $23 for iron and $16.75 to $17.50 for steel. 
ae : $82 ; old rails, $21.75 to $22 for iron and $14.50 for 
s - 


TRACK MATERIALS.—New York: steel angle bars, 
1.7 to 1.75 cts.; spikes, 2.1 to 2.2.cts.; track bolts, 2.65 to 
2.9 cts., with square and hexagonal nuts. Pittsburg : 
splice bars.1.7 to 1.8 cts. for iron or steel; iron or steel 
spikes, 2.15 to 2.2 cts.; iron track bolts, 2.65 cts. with 
square and 2.75cts. with hexagon nuts, Chicago: splice 
bars, 1.8 cts. for iron and steel; spikes, 2.2 to 2.25 cts.; 
track bolts, 2.65 to 2.7 cts. with hexagon nuts. 


PIPE.—Cast iron, to $30 per ton. Wrought iron, dis: 
counts as follows, at Pittsburg: 57and 4714s on black and 
galvanized butt-welded; 674 and 55¢ on black and gal- 
vanized lap-welded. Casing, 55%. 


FOUNDRY PIG IRON.—New York: $14 to $17.50. 
Pittsburg: $14 to 16. Chicago; $14 to $16. 


LEAD.—New York: 4.12 to 4.15 cts. Chicago: 3.95 cts, St. 
Louis: 3.9 cts. 


STRUCTURAL MATERIAL.—New York: beams, 2.4 to 
2.8 cts. ; channels, 2.4 to 2.5 cts.; angles, 1.9 to 2.1 cts. ; ss 
2.4 tu 2.75 cts.; sheared iron plates, 1.85 to 2.25 cts.; stee 
plates. 1.9 to 2.1 cts. for tank, 2.15 to2.3 cte. for shell, 2.4 
to 2.65 cts. for 3 to 3.25 cts. for firebox. Pittsburg: 
beams, 2.5 cts.; channels, 2.5 cts.; angies, 1.9 to 2 cts. ; 
tees, 2.25to 2.35 cts.; universal iron mill plates, 1.9 to 
cts.; sheared steel bridge plates, 1.9 to 2 cts.; refined bars. 
1.75 to 1.8 cts.; steel plates, 2 to 2.05 cts. for tank, 2.1 
3. Gan. Se shell, 2.35 to 2.4 
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